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among awardee institutions and universities, research laboratories, businesses, science
museums, scientific research facilities, and government agencies to strengthen the core STEM
curriculum and research experiences in the awardee institutions. The uitimate goal is to
accelerate the process of building and sustaining a diverse science and engineering workforce
that draws on all sectors of the Nation. The new proposed program, TBPS, will seek innovative
solutions for broadening participation in STEM at the undergraduate level, including increased
engagement with Hispanic-serving institutions (HSls). NSF will gather expert and stakehoider
input that will inform the development of TBPS. Lessons learned and evidence-based models
from the LSAMP, HBCU-UP, and TCUP programs will be key to the planning of TBPS.

NSF Role in STEM Education

Question 11: A recent GAO report on duplicative federal programs identified nine
programs across the government focused on improving the quality of teaching in STEM
subjects. What does NSF believe is its role with regard to STEM education? How does
that role differ from the role of the Department of Education {DOE) and other federat
agencies?

Answer: NSF is the principal source of federal support for strengthening STEM education
through research and development. STEM education, and specifically, the quality of STEM
teaching and teacher education, has been part of NSF’s mission from the very beginning of the
agency and the primary role that NSF has played in the support of STEM education research
has been to build the knowledge base that is available today. From the early days of the
Foundation, NSF has funded institutes and leamning experiences for K-12 pre- and in-service
teachers of mathematics and science along with studies to examine their impact, consistent with
the goails of the Foundation to support the development of a high-performing scientific
workforce. Building on its past accomplishments and anticipating the future, NSF is uniquely
situated among federal agencies to advance this kind of education by drawing on its strong
connections with the nation’s leading STEM researchers, faculty, education researchers,
science, technology, and education policy makers, and other professionals. NSF programs
supporting STEM education encompass a wide range of disciplines, including biology,
chemistry, engineering, mathematics, physics, computer science, social science, economics,
behavioral science, geological sciences, Arctic and Antarctic studies, and a range of
interdisciplinary areas. This immediate access to such a broad range of leading-edge research
for activities in teacher education is unique to NSF among federal agencies. Complementary
programs at other agencies focus on mission-oriented areas of science, technology,
engineering, and mathematics. These programs, as well as those at NSF, complement the
more general and wide-ranging investments of the U.S. Department of Education, where
specific programs focus on key aspects of the major challenges (e.g., capacity building in states
and districts; teacher recruitment and retention).

Question 12: In what ways do NSF and other federal agencies work together to ensure
not only that there is no overlap between programs, but that they compiement one
another?

Answer: Muitiple mechanisms exist to coordinate programmatic activities that may span the
missions of more than one agency. Coordination takes place through both informal and formal
mechanisms. Some of the most productive collaborations occur through informat program
officer contact with their counterparts in other agencies. No program officer is interested in
funding work that is already being funded by another agency. More formal mechanisms inciude:
agreements reached through the development of memoranda of understanding, research plans
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developed through the National Science and Technology Council, and reviews by the Office of
Management and Budget. Currently, for example, NSF Director Subra Suresh co-chairs, with
Dr. Carl Wieman of OSTP, the newly formed NSTC Committee on STEM Education, which is
preparing a report required by the America COMPETES Reauthorization Act of 2010 concerning
government-wide strategic planning for STEM education coordination.

Question 13: What are specific examples of how NSF and DOE work together to prevent
overlap and promote complementarity?

Answer: NSF has a long history of cooperation with various programs and offices within the US
Department of Education (ED), including the Office of the Secretary, the Nationali Center for
Education Statistics (NCES), and the institute of Education Sciences (IES). EHR and the
Department of Education's Institute of Education Sciences (IES) have been engaged in
designing and planning a study of mathematics professional development for teachers. There
have been productive collaborations between the NSF's and ED's Math and Science
Partnership (MSP) programs. The coordination of MSP occurs at the agency, program, and
project levels. Almost two-thirds of NSF-funded partnerships report direct coliaboration with
ED’s state MSP sites.

NSF/EHR is leading a multi-agency effort to ascertain whether and how to design an impact
study on immersive science research experiences for teachers by gathering information about
programs across government that focus on authentic research experiences for teachers.
Collaborations with National Center for Education Statistics (NCES) include NSF support in
funding of the High School Longitudinal Study and regular oversight discussions concerning
international comparative studies in STEM education. There is an ongoing activity currently with
IES and EHR to develop common standards of evidence for STEM education initiatives, with
particular focus on defining what “rigorous evidence” means for development projects.

In the FY2012 Budget Request, the proposed NSF Teacher Learning for the Future effort is a
planned compiement to the proposed ED Teacher Pathways effort, in which NSF would fund
basic R&D that would in turn support large-scale efforts by ED to attain the President’s goal of
reaching 100,000 new teachers over the next ten years. This plan would leverage established
interactions among staff at the two agencies. In particular, NSF staff meet reguiarly with
counterparts at the Department of Education to ensure that relevant programs are coordinated.

Audit Resolution Process

Question 14: In December 2009, the NSF OIG issued a report on NSF’s audit resolution
and corrective action process, which found a number of shortcomings. The OIG’s most
recent semi-annual report suggests that a new audit resolution process was put into
place last fall. What does that process entail, and what progress NSF has made in
implementing it?

Answer: Recent efforts to enhance NSF’s system for end-to-end grants management focus on
strengthening post-award oversight, including audit resolution. The OIG’s report on audit
resolution afforded the opportunity to revisit dated policies, procedures, and most importantly
practices that have inhibited effective collaboration between NSF and the OIG.

To date, progress on implementation has been as follows:
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= |n January 2010, NSF's Acting Director and Inspector General charged an Audit Resolution
Working Group, comprised of NSF and OIG managers, to develop a new strategy for
improving the audit resolution process.

s On September 27, 2010, NSF management and the OIG jointly issued a shared policy for
an enhanced post-audit protocol that would lead to best practices in the post-audit process,
define appropriate levels of organizational involvement for ensuring federal compliance, and
facilitate effective collaboration, understanding, and performance. As a resuit of this effort, a
collaborative process for audit resolution and instructions for handiing extenal audits were
codified.

e On September 30, 2010, NSF's Acting Director and Inspector General established a
standing Stewardship Collaborative. Comprised of NSF and OIG senior managers, its
mission is to improve the audit resolution process, address emerging and outstanding
issues, and train staff through active engagement. To date, it has addressed issues
surrounding process, language, clarity of roles, and oversight of NSF's American Recovery
and Reinvestment Act (ARRA) investments.

e NSF has also revised its methodology for measuring the time taken for issuance of external
audits and is working on revision of its internal operating guidance for audit report issuance
and resolution.

To reinforce a culture change, NSF management and the OIG are instituting a program of on-
going staff training and engagement. in addition to the mandatory training of NSF and OIG staff
to initiate implementation of new policies and procedures, staff of both organizations have
participated in a conference on cooperative audit resolution and an interactive session on
development, use, terminology, and statistical methodologies used to develop the OIG Semi-
Annual Report to Congress.

Question 15: Have the audit resolution policy changes made by NSF resulted in
improved resolution of audits and grantee compliance with corrective action
requirements? If so, what metrics indicate such progress?

Answer: The revised policy governing the audit resolution process was issued by NSF and the
OIG only six months ago in late September 2010. Our goals are to clarify organizational roles;
foster open communication and coordination; effectively draw on the unique skills and
perspectives of each organization; productively discuss issues around the severity, impact,
scope, and substance of findings and recommendations; and facilitate mutually acceptable
solutions when disagreements arise. Over time, we see the outcomes of this effort as improved
stewardship of NSF investments through increased audit quality, and a more efficient and
effective audit resolution process, with benefits to the agency, the OIG, and the awardee
community.

Large Facilities

Question 16: In September 2008, the NSF OIG issued a report on performance
measurement and evaluation of large facilities and instruments. What steps has NSF
taken in responding to the OIG recommendations, particularly with regard to ensuring
that cooperative agreements contain performance and evaluation components?

Answer: In FY 2009 NSF established a policy requirement that all new or existing cooperative

agreements (CAs) for NSF's major multi-user research facilities incorporate performance
measurement and evaluation components, including goals and objectives, performance
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measuresftargets, periodic reporting and evaluation, and feedback to assess progress. These
goals and metrics are set annual through an Annual Work Plan, and subsequently reported to
NSF via an Annual Report. NSF has now fully implemented this new policy by adding the
required language to the CAs of all existing large facilities (where such language was not
aiready present), and now has the standard practice of including the required language in CAs
of new facilities.

Question 17: Has NSF given the Large Facility Office the authority to effectively oversee
the operations phase of large facility projects to ensure that NSF can track whether these
projects are meeting their performance goals, as recommended by the OIG?

Answer: The Large Facilities Office (LFO) contributes significantly to this oversight. Oversight
authority for each of NSF's supported facilities is the responsibility of the sponsoring directorate
or office through which the facility receives budgetary support, assisted by the various staff
functions that exist within NSF, including LFO. LFO provides overarching guidance and policies
on facility management, participates in a number of site visits and NSF-led reviews, coordinates
Business Systems Reviews of facilities and is a resource to the National Science Board on
facilities related matters and policy.
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QUESTIONS FOR THE RECORD SUBMITTED BY
Michael Honda

DUSEL - Underground Laboratories

Question 1: Over the last decade, a series of reports outlined compelling questions in
modern science that can be answered only in a deep underground environment. in
response to this, the scientific community has overwhelmingly supported the
construction and operation of a national underground laboratory. Research communities
in physics, geosciences, engineering, biology, and other fields have further refined the
questions and defined the critical experiments that would require access to scientific
facilities deep underground. As planning continues for a deep underground facility, early
and formal continued participation by the NSF is critical. Recognizing the importance of
this facility and the overwheiming support of the scientific community, how does the
National Science Foundation, which supports research across science and engineering
fields, intend to continue to be formally involved in the development and construction of
the Deep Underground Science and Engineering Laboratory (DUSEL) in partnership with
the Department of Energy?

Answer: NSF will continue to consider grant proposals for future particle physics research and
other fields, including underground experiments that might be conducted at Homestake, should
DOE decide to support the core infrastructure there, or at other sites in the United States and
around the world.

Question 2: In the America COMPETES Act enacted in 2010, Congress recognized the
need for NSF “in its planning for construction and stewardship of large facilities, to
coordinate and collaborate with other Federal agencies, including the Department of
Energy’s Office of Science, to ensure that joint investments may be made when
practicable.” Given that the National Science Board has encouraged the NSF to work
with the White House and Department of Energy to identify a different stewardship
model, what is the current status of negotiations and participation of NSF with the DOE
in the future of the Long-Baseline Neutrino Experiment (LBNE) and the development of
an underground laboratory? How is the White House coordinating with you on these
efforts?

Answer: DOE has initiated a scientific assessment to determine the optimal location for a
potential Long Baseline Neutrino Experiment (LBNE) far detector. This assessment is expected
to conclude in time to inform preparation of DOE’s FY 2013 budget request.

Pending a DOE decision on the location of the LBNE far detector, NSF and DOE are working
together to preserve the viability of the Homestake site in FY 2011. NSF has agreed to provide
$4.0 million during the remainder of FY 2011 to sustain pumping operations at the Homestake
site. DOE has included $15.0 million in its FY 2012 budget request, presently before Congress,
to extend pumping operations through FY 2012,

NSF and DOE are keeping the Office of Science and Technology Policy apprised of our
progress in defining appropriate roles and responsibilities going forward.
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Question 3: Will NSF complete its funding of the 15 awards it has made to date to study
initial experiments for early science which could be conducted in such a unique
underground laboratory environment?

Answer: Yes. The final allotment (third year) of funding for the Directorate for Mathematical
and Physical Sciences, Physics Division (MPS/PHY) component of the DUSEL Solicitation 4
(S4) awards are included in the FY 2011 Budget Request. These nine continuing awards in
MPS/PHY will be made and the S4 commitments completed. The Directorate for Geosciences
intends to fund the final year of the seven DUSEL S4 awards that were co-funded with the
Directorate for Engineering and Directorate for Biological Sciences.

Question 4: The implications of the future research at DUSEL go far beyond the science
discoveries themselves, as opportunities to attract students at ali ages have been built
into the plan, with the potential to redirect future scientists to the U.S. rather than our
foreign competitors. Is NSF working with the relevant partners to identify ways to ensure
that activities, such as summer scholarships and internships, and our nation's
commitment to science education continue while the federal agencies are working on the
appropriate stewardship model?

Answer: NSF continues to be committed to workforce development in all fields that may benefit
from underground research. NSF will continue to consider grant proposals for future particle
physics research and other fields, including underground experiments that might be conducted
at Homestake, should the Department of Erergy decide to support the core infrastructure there,
or at other existing sites in the United States and around the world.

Question 5: How is NSF prepared to work with the university community to ensure that
the research needs will still be met with any proposed changes to the existing plans for
DUSEL?

Answer: NSF will continue to support the nuclear and particle physics university communities

as they pursue underground research through the normal grant and proposal peer-review
process.
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QUESTIONS FOR THE RECORD SUBMITTED BY
Jose E. Serrano

Arecibo Observatory

Question 1: Has the National Science Foundation formalized a joint funding relationship
with NASA to ensure sufficient funding for the Arecibo Observatory?

Answer: Following the NSF Director's approval of an award recommendation for the next
cooperative agreement to manage and operate the National Astronomy and lonosphere Center
(NAIC-Arecibo Observatory), NSF will formalize a memorandum of understanding (MOU) with
NASA regarding joint funding and oversight of the facility. The award recommendation, to be
considered at an April 2011 meeting of the NSF Director's Review Board, follows the solicitation
and merit review of proposals to manage and operate NAIC. The NASA Near-Earth Object
Observation Program has been kept apprised of each stage of the management competition
and is prepared to develop an appropriate MOU with NSF.

Question 2: The Arecibo Observatory management solicitation published by the NSF
stated that upon award, the Arecibo facility will be decertified as a Federally Funded
Research and Development Center, or FFRDC. What is the funding impact of this
decertification decision? Will it endanger NSF funding for the facility beyond the 5 year
time frame of the contract?

Answer: Decertification of NAIC as an FFRDC reflects a change only to the federal
administrative regulations applicable to NAIC and does not imply any change in NAIC's
continuing status as a center of excellence for multidisciplinary scientific research. Without
restrictions imposed by FFRDC status, NAIC wili have greater freedom to establish partnerships
beyond those permitted by govermment regulations applicable to FFRDCs. More information
about the decertification of NAIC as an FFRDC can be found at
www.nsf.gov/funding/pgm_summ.isp?pims id=5652.

Hispanic Serving Institutions-Undergraduate Program

Question 3: The FY 2010 CJS Conference Report directed the National Science
Foundation to establish a Hispanic Serving Institutions-Undergraduate Program, and to
request significant funding for said program in the FY 2011 budget. The language from
the Conference Report is as follows: “The conferees direct NSF to provide a report
detailing plans to establish a Hispanic Serving Institutions-Undergraduate Program no
later than 90 days following enactment of this Act. The conferees expect a significant
funding request for such a program to be included in NSF's fiscal year 2011 budget
request.” Unfortunately, neither the FY 2011 nor FY 2012 budget requests included such
a program. Ailthough the NSF is making important efforts to expanding opportunities for
underrepresented minorities, including through the establishment of a new program in
this year's budget request, it is troubling that the NSF has not started a dedicated
Hispanic Serving Institutions Undergraduate program. Hispanics are now the largest
minority group in the United States, and are severely under-represented in the STEM
fields. More importantly, Congressional instruction was very clear in this regard. Does
the National Science Foundation have plans in the works to establish such a program,
above and beyond what is already being offered?
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Answer: in FY 2008 and 2009, NSF initiated a series of listening sessions with the Hispanic
Serving Institution (HSI) community to understand the diverse needs and opportunities for
broadening participation of Hispanic students in STEM fields. From those sessions, NSF
leamed that many of the challenges facing HSIs in increasing participation are the same
challenges faced by other minority-serving institutions, and that many of the strategies that have
been most promising in engaging Hispanic students in STEM show promise for engaging all
students. NSF continues to analyze, engage, and inform the higher education communities’
direction and approach to workforce development and broadening participation in science,
technology, engineering and mathematics (STEM). NSF’s ongoing study includes a thorough
analysis of underrepresented group STEM enrollment and graduation over time in institutions o
higher education in the United States. As a result of this work, NSF will develop strategies for
strengthening STEM education at the undergraduate leve! in colleges and universities
throughout the Nation. Data about the particular needs and contexts in the wide range of HSls
across the Nation will be essential in this future planning. NSF will also address these
opportunities through the new Transforming Broadening Participation through STEM (TBPS)
program included in the FY 2012 budget request. This new program will seek innovative
solutions for broadening participation in STEM at the undergraduate level in anticipation of
tomorrow’s changing demographics including increased engagement with HSis.

Page 27 of 27






WEDNESDAY, MAY 4, 2011.

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WITNESS
DR. JOHN P. HOLDREN, DIRECTOR

Mr. WoLF. Good morning. We want to welcome you this morning
to the hearing on the fiscal year 2012 budget of the Office of
Science and Technology Policy.

Our witness is Dr. John Holdren, the director of OSTP.

We appreciate you being here.

OPENING STATEMENT OF CHAIRMAN WOLF AND RANKING MEMBER
FATTAH

The Administration and the Congress are in broad agreement
about the need for significant investments in science and tech-
nology programs next year.

I think where there are some differences is that many do not
agree on how the President’s budget distributes the science and
technology money used for fiscal year 2012.

I am not sure that the Administration is doing enough to ensure
that all of the various elements of the science and technology budg-
et are well-coordinated and are formed into a coherent over-arching
program.

And I question sometimes whether the Administration takes seri-
ously the threat posed to us by China and our other economic com-
petitors.

Dr. Holdren, you are here today not only to defend your own
budget request but also to discuss these larger issues with the Gov-
ernment’s research and development agenda because you have one
of the most important positions within the Government on these
science and technology issues.

But before we get to your testimony and questions, I would like
to turn it over to Mr. Fattah, the ranking member.

Mr. FaTTAH. Thank you.

Let me welcome you also, and let me thank the chairman for con-
ducting this very important hearing.

Needless to say, there is a very, very significant challenge for our
country in this space. Many years ago we had absolute advantages
that are now relative advantages over our economic competitors in
a variety of these areas. Innovation and technology is critically im-
portant and our investments in science are important. Larger coun-
tries like China are making very significant investments and small-
er countries like Singapore and others are making, relative to their
size, very significant investments in these areas.
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This Administration has done more than any administration or
actually more than a number of administrations combined in terms
of investment in science, technology, and innovation.

The chairman’s efforts and this committee’s efforts in terms of
the report around the Gathering Storm I think have helped gen-
erate more interest here on The Hill around our critical needs.

And I think that there is a combination of issues that create
some synergy related to energy independence that also have
spurred some interest.

So I am very interested in your testimony and look forward to
an opportunity to interact.

Thank you.

Mr. WoLF. Thank you.

You may proceed. Your full statement will appear in the record.

TESTIMONY OF OSTP DIRECTOR HOLDREN

Dr. HOLDREN. Well, thank you very much, Chairman Wolf, Rank-
ing Member Fattah.

It is certainly a privilege for me to be here today to talk with you
about the President’s fiscal year 2012 budget proposal for science
and technology. And I will try to address the broader concerns. I
am certainly not here just to talk about the OSTP budget request.
The premise behind this budget is one that, as both of you have
already stated, is something we really all share and that that is
that creating the American jobs and industries of the future, cre-
ating the quality of life that we all want for our children and their
children does require investing in the creativity and the capacity
to innovate of the American people.

We think that the 2012 budget proposal that the President has
put forward does that with responsible and targeted investments in
the foundations of discovery and innovation, that is in research and
development, in science, technology, engineering, and math edu-
cation and in 21st century infrastructure.

And it does that with increases in the highest priority focuses
being offset by reductions in lower priority ones. It is a budget that
is aimed at helping us win the future by out-innovating, out-edu-
cating, and out-building the competition, but doing it in a way con-
sistent with the need to reduce the deficit, to trim budgets overall.

Now, clearly we need the continued support of the Congress in
order to get this done. And I stress continued support because the
strengthening of the national effort in science, technology, and in-
novation has for a very long time been very much a joint venture
of the Congress and the Administration. It has been that way over
the past two years and we certainly hope it will continue to be a
joint venture.

As you know, the President’s budget proposes a record $66.8 bil-
lion for civilian research and development, but we are committed,
as I have already suggested, to reducing the deficit even as we
prime the pump of discovery and innovation.

We have made in developing the President’s budget strategic de-
cisions to try to focus the resources on those areas where the payoff
for the American public, for the American taxpayer is likely to be
highest.
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Mr. Chairman, I know the committee is already familiar with the
details of the President’s budget proposal. I just want to very brief-
ly highlight a couple of key points for the agencies that are under
the jurisdiction of this subcommittee.

First of all, consistent with the America COMPETES Reauthor-
ization Act, which was passed by Congress, as you know, in Decem-
ber, signed by the President in January, the budget calls for con-
tinuing on the doubling trajectory for the National Science Founda-
tion, the DoE Office of Science, and the NIST, that is National In-
stitute of Standards and Technology, laboratories that the Presi-
dent originally committed to in his speech at the National Acad-
emies in April of 2009.

Two of those three agencies that are especially important to the
future economic leadership of this country are under the jurisdic-
tion of your subcommittee, as you know.

In the case of NASA, the President’s budget holds that agency
to the 2010 appropriated level of $18.7 billion while still funding
every initiative that was called for in the 2010 NASA Authorization
Act.

The President’s budget also helps NOAA improve critical weath-
er and climate services, invest more heavily in restoring our oceans
and coasts, and in ensuring continuity in crucial earth observation
satellite coverage.

The 2012 budget also emphasizes STEM education to prepare
our children to be the skilled workforce of the future. It does that
in part by providing $100 million as a down payment on a ten-year
effort to prepare 100,000 new highly effective STEM teachers. That
is part of a broader Administration commitment to look carefully
at the effectiveness of all of our STEM programs and find ways to
improve them.

And to further that goal, I have established a committee on
STEM education under the National Science and Technology Coun-
cil which, as you know, deals with interagency efforts relating to
science and technology. STEM education is certainly very much an
interagency effort.

And that committee, which is being co-chaired by OSTP’s asso-
ciate director for Science, the Nobel Laureate in physics, Carl
Wieman, has already begun its work. It began its work in March
and involves all the federal agencies that are involved in different
ways in STEM education.

The budget also includes investments for a wireless innovation
and infrastructure initiative that will help extend the next genera-
tion of wireless, we hope, to 98 percent of the U.S. population.

Of course, it does, getting to my own office’s budget, request
under this subcommittee $6.65 million for OSTP operations. That
is five percent below the 2010 funding level and slightly below the
2011 funding level. And that is in recognition of the need to share
the sacrifice and to freeze non-security discretionary spending.

So let me reiterate in closing the guiding principle that underlies
this budget and that is that America’s strength, our prosperity, our
global leadership all depend directly on the investments that we
are willing to make in R&D and STEM education and in infrastruc-
ture.
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Only by sustaining these investments are we going to be able to
assure future generations of Americans a society and a place in the
world that is worthy of the history of this great Nation which has
been building its prosperity and its global leadership on a founda-
tion of science, technology, and innovation since the days of Jeffer-
son and Franklin.

Now, I know that staying the course in the current fiscal envi-
ronment is not going to be easy, but I believe that the President’s
2012 budget for science and technology provides a blueprint for
doing that that is both visionary and responsible.

The support of this committee, which has been the source itself
of so much visionary and at the same time responsible legislation
in this domain in the past, is obviously going to be essential if we
are going to stay on course.

And I very much look forward to working with all of you, Chair-
man Wolf, Ranking Member Fattah, Members of the committee, in
working toward that end.

Thank you very much.

[The information follows:]
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Statement of Dr. John P, Holdren
Director, Office of Science and Technology Policy
Executive Office of the President of the United States
to the
Subcommittee on Commerce, Justice, Science, and Related Agencies
Committee on Appropriations
United States House of Representatives
on
Science and Technology Funding in the 2012 Budget
Marceh 31, 2011

Chairman Wolf, Ranking Member Fattah, and Members of the Committee, it is my
distinct privilege to be here with you today to discuss investments in Federal research and
development (R&D) in the President’s fiscal year (FY) 2012 Budget.

Administration Initiatives in Education, Innovation, and Infrastructure

President Obama, in his most recent State of the Union address, called on all of us to help
create the American jobs and industries of the future by doing what this Nation does best —
investing in the creativity and imagination of the American people. The President identified this
time in history as our generation’s Sputnik moment. And just as investments in science and
engineering research and development (R&D) turned the original Sputnik moment into a Golden
Age of American technological and economic dominance, so new investments in science,
technology, and innovation (STI) will be the foundation for continued American leadership in
the future. Targeted investments in the most promising frontiers of science, made in the context
of responsible reductions in fess productive endeavors, wili fuel this trajectory and allow us, in
the President’s words, to “out-innovate, out-educate, and out-build the rest of the world.”

President Obama understands that our ability to meet the grand challenges before us is
intimately dependent on robust research and development; superior science, technology,
engineering, and mathematics (STEM) education; and 21% century transportation,
telecommunications, and energy infrastructure. His 2012 Budget provides strategic investments
in these domains while also streamlining aspects of the Federal government and responding
responsibly to the deficit. At a difficult time in America’s history, the President’s 2012 Budget
proposes to invest intelligently in innovation, education, and infrastructure today to generate the
industries, jobs, and environmental and nationa! security benefits of tomorrow. Obviously, we
need the continued support of the Congress to get it done. I say “continued support” because
much of the President’s Federal research and education investment portfolio enjoyed bipartisan
support during the first two years of the Administration. And in this 112th Congress, we hope to
extend this partnership with both the House and the Senate across the entire science and
technology porifolio. Such a collaboration to stimulate scientific discovery and new
technologies will take America into this new century well-equipped for the challenges and
opportunities that lie ahead.

In the remainder of this testimony, I elaborate on the reasons the President and | are most
hopeful you’ll provide that support.



238

The Federal R&D Budget

In his State of the Union address, the President said: “The first step in winning the future
is encouraging American innovation,” and he promised to deliver a budget that would ensure the
Nation’s ability to achieve that goal. Last month, the President released that budget. It proposes a
record $66.8 billion investment in civilian research and development, an increase of $4.1 billion
or 6.5 percent over the 2010 funding level, reflecting the Administration’s firm belief that
investment in civilian research is a key ingredient for cultivating the innovation that is so
important to growing the American cconomy of the future.

(Because of the uncertainty around the outcome of 2011 appropriations, all the
comparisons in my testimony are between the 2012 Budget and the enacted 2010 appropriations.
My testimony discusses changes in current dollars, not adjusted for inflation. The latest
economic projections show inflation of 2.7 percent between 2010 and 2012 for the economy as a
whole, using the GDP deflator.)

These important R&D investments will bolster the fundamental understandings of matter,
energy, and life that are at the root of much innovation, and they will foster significantly new and
potentially transformative technologies in areas such as biotechnology, information technology,
and clean energy.

The Obama Administration’s investments in innovation, education, and infrastructure fit
within an overall non-security discretionary budget that would be frozen at 2010 levels for the
second year in a row and would stay frozen to 2015. The Budget reflects strategic decisions to
focus resources on those areas where the payoff for the American people is likely to be highest,
while imposing hard-nosed fiscal discipline on areas lacking that kind of promise. For example,
the 2012 Budget proposes $79.4 billion for development within the Federal R&D portfolio—a
decline compared to the 2010 funding level primarily because of reductions in development
funding in the Department of Defense. Across government, important programs will have to
make do with less, as noted in several of the program descriptions below. The total (defense and
nondefense) R&D budget would be $147.9 billion, $772 million or 0.5 percent above the 2010
enacted level. That modest increase is difficult to accept, of course, given the many needs that
could potentially be addressed by an expanded Federal R&D portfolio. But the Administration is
committed to making tough choices and it has made many such in this Budget.

Budgets of Science Agencies

Three agencies have been identified as especially important to this Nation’s continued
economic leadership by the President’s Plan for Science and Innovation, the America
COMPETES Act, the Administration’s Innovation Strategy, and the America COMPETES
Reauthorization Act, passed by the Congress in December and signed by the President in
January. Those three jewel-in-the-crown agencies are the National Science Foundation, a
primary source of funding for basic academic research; the Department of Energy's (DOE’s)
Office of Science, which leads fundamental research relevant to energy and also builds and
operates the major research infrastructure—advanced light sources, accelerators,
supercomputers, and facilities for making nano-materials—on which our scientists depend for
energy research breakthroughs; and the National Institute of Standards and Technology
laboratories, which support a wide range of pursuits from accelerating standards development for
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health information technology and "smart grid" technologies to conducting measurement science
research to enable net-zero energy buildings and advanced manufacturing processes.

In recognition of the immense leverage these three agencies offer and their key role in
maintaining America’s preeminence in the global marketplace, Congress and this Administration
have worked together to put these agencies on a doubling trajectory. The FY2012 budget
maintains that trajectory, as newly authorized in the America COMPETES Reauthorization Act
(Public Law 111-358), with a 12.2 percent increase between 2010 and 2012 for their combined
budgets, totaling $13.9 billion. I want to emphasize that the proposed increases for these three
agencies are part of a fiscally responsible budget focused on deficit reduction that holds overall
non-security discretionary spending flat at 2010 levels for the second year in a row, meaning
these increases are fully offset by cuts in other programs.

I now turn to the budgets of individual agencies in a bit more detail. I will focus primarily
on the agencies under the jurisdiction of this subcommittee.

National Science Foundation (NSF)

The National Science Foundation (NSF) is the primary source of support for academic
research for most non-biomedical disciplines, and it is the only Federal agency dedicated to the
support of basic research and education across all fields of science and engincering. NSF has
always believed that optimal use of federal funds relies on two conditions: ensuring that its
research is aimed — and continuously re-aimed — at the frontiers of understanding; and certifying
that every dollar goes to competitive, merit-reviewed, and time-limited awards with clear criteria
for success. When these two conditions are met, the nation gets the most intellectual and
economic leverage from its research investments, In recognition of the time-proven truth that
today’s NSF grants are tomorrow’s billion dollar, job-creating companies, the 2012 Budget
request for NSF is $7.8 billion, an increase of 13.0 percent above the 2010 funding level. This
keeps NSF on track to double its budget as promised in the President’s Plan for Science and
Innovation.

NSF puts the greatest share of its resources in the nation’s colleges and universities.
Universities are the largest performers of basic research in the United States, conducting over
fifty percent of all basic research. Basic research funding such as that provided by NSF is
important not only because it leads to new knowledge and applications but also because it trains
the researchers and the technical workforce of the future, ensuring the Nation will benefit from a
new generation of makers and doers. In order to maximize this dual benefit to society and NSF’s
special contribution, the 2012 Budgct sustains the doubling of new NSF Graduate Research
Fellowships to support 2,000 new awards. The 2012 Budget also includes $64 million for the
Advanced Technological Education (ATE) program to promote partnerships between higher-
education institutions and employers to educate technicians for the high-technology fields that
drive our nation’s economy; ATE is the centerpiece of an overall $100 million NSF investment
in community colleges, an important part of the higher education system.

NSF also proposes to increase research funding to promote discoveries that can spark
innovations for tomorrow’s clean energy sources with a cross-disciplinary approach to
sustainability sciencc. The Science, Engineering, and Education for Sustainability (SEES)
portfolio will increase to $998 million in the 2012 Budget for integrated activities involving
energy and environment, NSF is also committed to enhancing U.S. economic competitiveness
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with Science and Engineering Beyond Moore’s Law (SEBML), a multidisciplinary research
program that aims to extend the technological and conceptual limits on computer processing,
with an investment of $96 million in the 2012 Budget. NSF is also investing $76 million in a
multi-directorate initiative on research at the interface of the Biological, Mathematical, and
Physical Sciences (BioMaPS) that aims for an accelerated understanding of biological systems
and the opening of new frontiers in biotechnology. The Administration proposes $15 million in
the 2012 Budget for NSF’s contribution to a new interagency initiative calicd Enhancing Access
to the Radio Spectrum, or EARS, to support research into new and innovative ways to use the
radio spectrum more efficiently so that more applications and services used by individuals and
businesses can occupy the limited amount of available spectrum.

National Aeronautics and Space Administration (NASA)

This past October, the President signed the 2010 NASA Authorization Act (the “Act”,
Public Law 111-267), which stands as a statement of bipartisan agreement by Congress and the
Administration regarding NASA and its many programs. NASA’s programs not only support the
grand and inspiring adventures of space exploration, scientific discovery, and aeronautical
advancement, but also provide an indispensable platform for observing the Earth to ensure that
we have the information we need to cope with weather-related and other environmental threats to
human well-being. NASA programs also fuel new technology development and innovation and
help launch new products, services, businesses, and jobs with enormous growth potential. The
Act will further our joint goal of placing NASA’s programs on a more stable footing and
enhancing the long-term sustainability of these exciting endeavors as we chart a new path
forward in space.

The FY2012 NASA budget reaffirms the Administration’s commitment to a bold and
ambitious future for NASA. Every initiative called for in the Act is funded, including: a robust
program of space science and Earth science, including a commitment to invest in new satellites
and programs of Earth observation; a strong aeronautics research program; the Space Launch
System (SLS) heavy-lift launch vehicle and Multi-Purpose Crew Vehicle (MPCV) needed to
support human spaceflight and exploration missions beyond Earth’s orbit; a vigorous technology
development program; extension of International Space Station (ISS) activities through at least
2020, coupled with a plan to use this orbiting outpost more effectively; and the development of
private-sector capabilities to transport cargo and crew into low Earth orbit, thus shortening the
duration of our reliance solely on Russian launch vehicles for access to the 1SS.

Within the context of a difficult budget environment and the President’s decision to
freeze non-security discretionary spending at 2010 levels for five years, NASA’s budget remains
at $18.7 billion in the 2012 Budget. This budget level demands difficult choices, and those
choices were made while keeping in mind the priorities of the Act as well as the collective desire
of the Congress and the Administration to have a balanced program of science, research,
technology development, safe spaceflight operations, and exploration. One such difficult choice
was limiting the budget for the James Webb Space Telescope, keeping the project funded at $375
million in 2012, to assure NASA the opportunity to begin work on new scientific opportunities
identified in the National Academies’ most recent decadal survey in astronomy and astrophysics.
Similarly, the 2012 Budget reduces the planned increases in Earth-science research outlined in
the 2011 Budget. The Budget demonstrates the President’s continued commitment to our shared
priorities even when difficult decisions are required, providing $1.8 billion in FY2012 funding
for the Space Launch System and $1.02 billion for the Multi-Purpose Crew Vehicle, thereby
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laying the critical foundation for these exploration programs. As NASA reported in January of
this year, it is still in the process of shaping these efforts and will discuss them in more detail in a
report to Congress this spring. Similarly, the Budget provides a solid foundation for the
commercial crew and cargo transportation programs that are necessary to provide safe and cost-
effective access to low Earth orbit, including sufficient support for the operations of the ISS.

Department of Commerce National Institute of Standards and Technology (NIST)

The hugely complex web of technology that keeps this Nation’s equipment and economy
running smoothly depends on largely invisible but critical support in the fields of measurement
science and standards. The National Institute of Standards and Technology (NIST) laboratories
stand at the core of this Nation’s unparalleled capacity in these areas, helping ensure that
America remains the world leader in measurement innovation and systems interoperability.
Reflecting NIST’s vital role in supporting the economy and infrastructure, the 2012 Budget of
$764 million for the Institute’s intramural laboratories amounts to a 15.1 percent increase over
the 2010 enacted level. That increase will support high-performance laboratory research and
facilities for a diverse portfolio of investigations in areas germane to advanced manufacturing,
health information technology, cybersecurity, interoperable smart grid, and clean energy. For
NIST’s extramural programs, the 2012 Budget requests $143 million for the Hollings
Manufacturing Extension Partnership (MEP), an $18 million increase over the 2010 enacted
level. The 2012 Budget also requests $75 million for the Technology Innovation Program (TIP),
a $5 million increase over 2010, and $12 million for the Advanced Manufacturing Technology
Consortia program, a new public-private partnership that will develop road maps for research
that will broadly benefit the Nation’s industrial base. All of these NIST programs are important
components of 4 Framework for American Manufacturing, a comprehensive strategy for
supporting American manufacturers announced in December 2009, and the Administration’s
revised Innovation Strategy released in February.

Department of Commerce National Oceanic and Atmospheric Administration (NOAA)

NOAA plays a vital role supporting research on the Earth’s oceans, atmosphere, and
marine habitats, The NOAA budget of $5.5 billion is an increase of $749 million over the 2010
enacted level. This will allow NOAA to strengthen the scientific basis for consequential
environmental decision-making, improve critical weather and climate services that protect life
and property, invest more heavily in restoring our oceans and coasts, take advantage of high-
performance computing to manage weather and climate data, and ensure continuity in crucial
Earth-observation satellite coverage. The 2012 Budget proposes a restructuring of NOAA,
including the creation of a Climate Service line office in NOAA that will focus on the delivery of
climate services while sustaining research on occans, atmosphere, and climate.

NOAA satellite systems are critical for our Nation's ability to forecast severe weather,
such as blizzards or hurricanes, and as such can save lives and property. Ensuring that we retain
these capabilities remains a top priority in the 2012 Budget. The former National Polar-orbiting
Operational Environmental Satellite System (NPOESS) program had a troubled history, as
illustrated by numerous Congressional hearings and GAO reports. Because of this, in early 2010
the Administration announced a significant restructuring of the program, and this plan was
endorsed by Congress as part of the 2010 NASA Authorization Act (Section 727). This
restructuring was accompanied by significant increases in NOAA’s 2011 Budget request in order
to expedite the launch schedule of these essential weather satellites and reduce the risks of a gap
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in forecasting data. However, because the current continuing resolution allows for only a fraction
of the funding necessary in FY2011 to continue work on the instruments and spacecraft for the
first of NOAA’s satellites (the first Joint Polar Satellite System mission, or JPSS-1), work on the
first JPSS satellite has been slowed down considerably. Under current funding scenarios, the
JPSS-1 mission could be delayed by up to two years, thus forcing the weather forecasting
community to rely solely on satellites that will be operating well past their planned mission life.
The 2012 Budget request provides $1.1 billion to continue the development of the Joint Polar
Satellite System, a significant increase over the 2010 enacted level which reflects the need for
NOAA to fully fund the acquisition of satellites for the afternoon orbit within its own budget.
NOAA recognizes the magnitude of the requested investment for environmental operational
satellites. However, given the impact of weather on society and the nation’s economy, the ability
to warn and protect our citizens from harm is well worth the cost.

White House Office of Science and Technology Policy (OSTP)

The 2012 Budget requests $6.65 million for White House Office of Science and
Technology Policy (OSTP) operations, 5 percent below the 2010 enacted funding level, in
recognition of the need for shared sacrifice to freeze non-security discretionary spending. OSTP
works with OMB to ensure that the President’s S&T priorities are appropriately reflected in the
budgets of all the executive branch departments and agencies with S&T and STEM-education
missions, OSTP aiso provides science and technology advice and analysis in support of the
activities of the other offices in the Executive Office of the President and supports me in my role
as the Assistant to the President for Science and Technology, with the responsibility to provide
the President with such information about science and technology issues as he may request in
connection with the policy matters before him. In addition, OSTP coordinates interagency
research initiatives through administration of the National Science and Technology Council
(NSTC), serves as the lead White House office in a range of bilateral and multilateral S&T
activities internationally, and provides administrative and technical support for the very active
21-member President’s Council of Advisers on Science and Technology (PCAST). This work is
accomplished with approximately 34 full-time equivalent staff supported by the OSTP
appropriation, which includes the OSTP Director, four Associate Directors (for Science,
Technology, Environment, and National Security and International Affairs), additional technical
experts, and a small administrative function. In addition, there are approximately 40 scientific
and technical experts detailed to OSTP from all across the executive branch along with
approximately a dozen other experts brought in under the Intergovernmental Personnel Act or
various fellowship arrangements. This mix of personnel allows OSTP to tap a wide range of
expertise and leverage all available resources to ensure that the science and technology work of
the Federal government is appropriately resourced, coordinated and leveraged.

[ will now provide some selected highlights of R&D investments in Federal agencies
outside the jurisdiction of the subcommittee.

Department of Energy (DOE)

The Administration is directing Federal innovation incentives to one of the most
important, job-creating, innovation-inspiring challenges of our time: making clean energy
affordable and abundant. The DOE R&D portfolio is a key part of this effort, which is why DOE
R&D increases to $13.0 billion in the 2012 Budget. This represents targeted growth of 19.9
percent and does not include DOE’s non-R&D cleanup, weapons, and energy-deployment
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programs. The 2012 Budget also proposes significant resources for demonstration and
deployment incentives as part of a comprehensive framework for moving the United States
toward a clean-energy future. The Administration’s clean-energy R&D priorities focus on
developing cutting-edge technologies with real-world applications to advance a clean-energy
economy, increase energy efficiency in industry and manufacturing, reduce energy use in
buildings, and reach the goal of having 1 million electric vehicles on the road by 2015. To help
pay for these priorities, we are proposing to cut inefficient subsidies that we currently provide,
unnecessarily, for fossil fuels.

The 2012 Budget proposes $550 million in appropriations for the Advanced Research
Projects Agency-Energy, or ARPA-E, and another $100 million in mandatory funding under the
Wireless Innovation Fund. The Budget will advance ARPA-E’s portfolio of transformational
energy research with real-world applications across areas ranging from grid technology and
power electronics to batteries and energy storage. First funded as part of the American Recovery
and Reinvestment Act (ARRA), ARPA-E is a signature component of the America COMPETES
Act, which was recently reauthorized.

The 2012 Budget also doubles the number of Energy Innovation Hubs to solve key
challenges that require cross-cutting inputs from diverse disciplines. The three new Hubs will
focus on Batteries and Energy Storage, Smart Grid Technology and Systems, and Critical
Materials. In early February, the President visited the existing Energy Efficient Building System
Design Hub, which will accelerate the development of innovative designs for cost-effective
lighting, sunlight-responsive windows, and smart, thermodynamic heating and cooling systems,
which together will help make America home to the most energy-efficient buildings in the world.
The other two existing Hubs focus on Fuels from Sunlight and Modeling and Simulation for
Nuclear Reactors.

The Department of Energy’s Office of Science pursues fundamental discoveries and
supports major scientific research facilities that provide the foundation for long-term progress in
economically significant domains such as nanotechnology, advanced materials, high-end
computing, energy supply and end-use efficiency, and climate change. The 2012 Budget of $5.4
billion, more than 10 percent above the 2010 enacted level, increases funding for facilities and
cutting-edge research geared toward addressing fundamental challenges in many areas including
clean energy and climate change, as well as multi-scale carbon cycle research to underpin
measurement, reporting, and verification of greenhouse gas emissions.

Environmental Protection Agency (EPA)

The R&D portfolio of the Environmental Protection Agency (EPA) is $584 million in the
2012 Budget, a decline of $13 million or 2.2 percent compared to the 2010 funding level. With
this investment, EPA will focus on enhancing and strengthening the planning and delivery of
science by restructuring its research and science programs to be more integrated and cross-
disciplinary. This request supports high-priority research of national importance in such areas as
endocrine disrupting chemicals, green chemistry, e-waste and e-design, green infrastructure,
computational toxicology, air monitoring, drinking water, and STEM fellowships. In addition,
by way of strategic redirections, EPA will significantly increase—by $25 million—its outreach
to the broader scientific community through its Seience to Achieve Results (STAR) program.
This investment will bring innovative and sustainable solutions to 21* century environmental
science challenges by engaging the academic research community.
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United States Geological Survey (USGS)

The total 2012 budget of the United States Geological Survey (USGS), Interior’s lead
science agency, is $1.1 billion or a $6 million increase from the 2010 enacted level. The Budget
includes a total of $126 million in program increases, offsetting a total of $120 million in
program reductions and savings, reflecting shifting priorities towards climate variability research
and ecosystem restoration. There are significant decreases in mincrals and water resources
research as well as targeted increases, including $11 million to complete the network of climate
science centers that will develop research-based decision support 1ools for use by Federal land
managers. The 2012 Budget also proposes an addition of $60 million over the 2010 level for
Landsat operations and the development of a new operational Landsat satellite program, which
will continue to collect remote sensing data that are invaluable for many purposes, including
climate and land-use change research.

Department of Homeland Security {DHS)

Department of Homeland Security (DHS) R&D totals $1.1 billion in the 2012 Budget, up
$167 million or 18.8 percent from the 2010 enacted level. Within the DHS Science and
Technology Directorate, the 2012 Budget proposes $150 million to begin construction of the
National Bio and Agro-defense Facility (NBAF), which will serve as a new, state-of-the-art
biosafety level 3&4 facility for the development of vaccines and anti-virals and enhanced
diagnostic capabilities for protecting the United States against emerging agricultural diseases.
The Budget also proposes $64 million for research to support the Comprehensive National
Cybersecurity Initiative (CNCI), an increase of $22 million from the 2010 enacted level.

Department of Transportation (DOT)

The 2012 Budget provides $1.2 billion for Department of Transportation (DOT) R&D, an
increase compared to the 2010 funding level. One significant part of DOT’s R&D activities is the
Federal Aviation Administration’s (FAA) Research, Engineering, and Development program.
The Budget includes funding for several R&D activities in FAA’s Next Generation Air
Transportation System, known as NextGen. The Joint Planning and Development Office
coordinates this important effort with NASA and other participating agencies. The Federal
Highway Administration (FHWA) aiso manages a comprehensive, nationally-coordinated
highway research and technology program, engaging and cooperating with other highway
research stakeholders. FHWA performs research activities associated with safety, infrastructure
preservation and improvements, and environmental mitigation and streamlining.

Interagency Initiatives

A number of priority interagency S&T initiatives are highlighted in the President’s 2012
Budget. These initiatives are coordinated through the NSTC, which as noted above is
administered by OSTP.

Networking and Information Technology R&D

The multi-agency Networking and Information Technology Research and Development
(NITRD) program plans and coordinates agency research efforts in cyber security, high-end
computing systems, advanced networking, software development, high-confidence systems,
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information management, and other information technologies. The 2012 Budget provides $3.9
billion for NITRD, an increase of $74 million over the 2010 funding level.

Networking and computing capabilities are more critical than ever for a range of national
priorities, including national and homeland security, reforming the health care system,
understanding and responding to environmental stresses, increasing energy efficiencies and
developing renewable energy sources, strengthening the security of our critical infrastructures
including cyberspace, and revitalizing our educational system for the jobs of tomorrow. The
2012 Budget includes a focus on research to improve our ability to derive scientific insights and
economic value from enormous quantities of data that heretofore would have been too large to
take full advantage of, and continues to emphasize foundations for assured computing and secure
hardware, software and network design, and engineering to address the goal of making Internet
communications more secure and reliable,

National Nanotechnology Initiative

The 2012 Budget provides $2.1 billion for the multi-agency National Nanotechnology
Initiative (NNI), an increase of $201 million over the 2010 funding level. Research and
development in the NNI focuses on the development of materials, devices, and systems that
exploit the fundamentally distinct properties of matter at the nanoscale. NNI-supported R&D is
enabling breakthroughs in disease detection and treatment, manufacturing at or near the
nanoscale, environmental monitoring and protection, energy conversion and storage, and the
design of novel electronic devices. In 2012, NNI agencies will be moving forward, using close
and targeted program-level interagency collaboration, on three signature initiatives in areas ready
for advances: Nanoelectronics for 2020 and Beyond; Sustainable Manufacturing—Creating the
Industries of the Future; and Nanotechnology for Solar Energy Collection and Conversion.

In addition, agencies continue to maintain a focus on developing nanotechnology
responsibly with attention to potential human and environmental health impacts, as well as
ethical, legal, and other societal issues. I will also add that | recently submitted to the Committee
arevised strategic plan for the NNI reflecting the changing opportunities for frontier research at
the nanoscale.

U.S. Global Change Research Program

The Budget includes an expanded commitment to global change research, with the
understanding that insights derived today will pay off with interest in the years and decades
ahead as our Nation works to limit and adapt to shifting environmental conditions. Investments
in climate science over the past several decades have contributed enormously to our
understanding of global climate. The trends in global climate are clear, as are their primary
causes, and the investments in this research arena in the 2012 Budget are a critical part of the
President’s overall strategy to mitigate U.S. greenhouse-gas emissions and move toward a clean-
energy economy even as we adapt to those changes that are inevitable. Specifically, the 2012
Budget provides $2.6 billion for the multi-agency U.S. Global Change Research Program
(USGCRP)—an increase of 20.3 percent or $446 million over the 2010 enacted level—to
continue its important work of improving our ability to understand, predict, project, mitigate, and
adapt to climate change.
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As you are no doubt aware, the USGCRP was mandated by Congress in the Global
Change Research Act of 1990 (P.L. 101-606) to improve understanding of uncertainties in
climate science, expand global observing systems, develop science-based resources to support
policymaking and resource management, and communicate findings broadly among scientific
and stakeholder communities. Thirteen departments and agencies participate in the USGCRP.
OSTP and the Office of Management and Budget (OMB) work closely with the USGCRP to
establish research priorities and funding plans to ensure the program is aligned with the
Administration’s priorities and reflects agency planning. In 2011, the USGCRP is undertaking a
comprehensive process that will result in an updated strategic plan, which will be submitted to
Congress later this year.

Funding in the 2012 Budget will support an integrated and continuing National Climate
Assessment of climate change science, impacts, vulnerabilities, and response strategies as
mandated by Congress. The Budget also prioritizes an interagency research effort for measuring,
reporting, and verifying greenhouse-gas emissions.

Innovation, Entrepreneurship, and Job Creation

The President believes we must harness the power and potential of science, technology,
and innovation to transform the Nation’s economy and to improve the lives of all Americans. In
addition to the investments in research and development (R&D) 1 have described, the President’s
2012 Budget targets strategic investments to spur innovation in the public and private sectors and
to maximize the impact of the Federal R&D investment for innovation. Last month, the
President released a revised Strategy for American Innovation, building on an earlier version
released in September 2009. This strategy describes how investments in R&D work together
with other Federal investments and policies to support American innovation. Let me share with
you a few highlights that are reflected in the Budget.

The Budget proposes a permanent extension of the research and experimentation (R&E)
tax credit to spur private investment in R&D by providing certainty that the credit will be
available for the duration of the R&D investment. In December, the President and Congress
worked together to extend expiring tax breaks for Americans; as part of that agreement, the
current R&E tax credit was extended through the end of this year. The 2012 Budget proposes to
expand and simplify the credit as part of making it permanent.

In addition, earlier this year the Administration announced Startup America, a campaign
to inspire and accelerate high-growth entrepreneurship throughout the Nation. This coordinated
public/private effort brings together an alliance of the country’s most innovative entrepreneurs,
corporations, universities, foundations, and other leaders, working in concert with a wide range
of Federal agencies to increase the prevalence and success of American entrepreneurs. A broad
set of Federal agencies will launch a coordinated series of policies that ensure high-growth
startups have unimpeded access to capital, expanded access to quality mentorship, an improved
regulatory environment, and a rapid path to commercialization of federally-funded research.

The 2012 Budget sustains the Administration’s effort to promote regional innovation
clusters as significant sources of entrepreneurship, innovation, and quality jobs. These efforts are
taking place in several agencies working together, including the Small Business Administration
(SBA), DOE, and especially the Economic Development Administration (EDA) within the
Department of Commerce. EDA will be pursuing several programs in research parks, regional
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innovation clusters, and entrepreneurial innovation activities, as authorized recently in the
America COMPETES Reauthorization Act. And as mentioned earlier, the 2012 Budget
continues to increasc funding for the Hollings Manufacturing Extension Partnership (MEP) in
NIST to disseminate the latest advanced manufacturing techniques and innovative processes to
small- and medium-sized manufacturers around the Nation. Taken together, these investments
will help ensure that Federal investments in innovation, education, and infrastructure translate
into commercial activity, real products, and jobs.

Science, Technology, Engineering, and Mathematics (STEM) Education

In his State of the Union address, the President said: “If we want innovation to produce
jobs in America and not overseas, then we also have to win the race to educate our kids.” To help
win that race, the 2012 Budget emphasizes science, technology, engineering, and mathematics
(STEM) education, building on two strong years of progress. Through his past budget requests
and actions—including his recent hosting of the first White House science fair, his launch of the
“Educate 10 Innovate” and “Change the Equation” initiatives, and his challenging the Nation’s
200,000 Federal scientists and engineers to get more involved in STEM education—the
President has shown that he is deeply committed to improving STEM education. These efforts
have engaged not only the Federal government but also the private, philanthropic, and academic
sectors. The Educate to Innovate campaign has resulted in over $700 million in financial and in-
kind private-sector support for STEM education programs. And the Change the Equation
program has brought together over 100 corporations in a historic effort to scale up effective
models for improving STEM education. The Administration has also integrated STEM education
into broader education programs. For example, the Race to the Top competition provided a
competitive advantage to states that committed to a comprehensive strategy to improve STEM
education.

Building on these efforts, the 2012 Budget proposes an investment of $100 million as a
down payment on a 10-year effort to help prepare 100,000 new highly effective STEM teachers.
This coordinated effort between NSF and the Department of Education will help prepare teachers
with both strong teaching skills and deep content knowledge. The Administration proposes $80
million for the Department of Education in the 2012 Budget to expand promising and effective
models of teacher STEM preparation within the new Teacher and Leader Pathways program-—
for example, ones that provide undergraduates with early and intensive field experience in the
classroom along with extensive STEM subject coverage. At the same time, NSF proposes to
launch a $20 million teacher-education research program called Teacher Learning for the Future.
In cooperation with the Department of Education, this NSF program will fund research that will
increase our understanding of what makes a great STEM teacher and how to best prepare,
support, and retain highly effective STEM teachers in the most cost effective manner. The
coordination of these two programs will ensure that there is continual innovation and
improvement in teacher preparation that is grounded firmly in evidence.

This is part of a broader Administration commitment to look carefully at the effectiveness
of all STEM programs and find ways to improve them. To further this goal, I have established a
Committee on STEM Education under the National Science and Technology Council. The
STEM Education Committee is co-chaired by OSTP’s Associate Director for Science, Carl
Wieman, a Nobel Prize-winning physicist renowned for his work on improving STEM
education, and involves participation from the many Federal agencies involved in STEM
education activities.
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The work of this Committee is closely aligned with the vision for STEM education
outlined by Congress in the America COMPETES Reauthorization Act and focuses on
improving the coordination and effectiveness of all Federal STEM education programs. In this
spirit, the Department of Education and NSF are leading an effort, with active OSTP
participation, to increase the impact of the Federal STEM investments I’ve outlined above by (1)
developing an aligned strategy that emphasizes key agency capacities; (2) clarifying evidence
standards used to assess program impact; and (3) identifying the most promising STEM efforts
for further validation, testing, and suitability for scaling up.

All told, the 2012 Budget requests $3.4 billion for STEM education programs across the
Federal government. This is $200 million fower than the 2010 funding level and reflects some
difficult choices. However, we feel this budget is better focused on programs that will make an
impact.

OSTP looks forward to working with this Committee on our common vision of
improving STEM education for all of America’s students,

21* Century Infrastructure

I’ve talked about innovation and education, and now I would like to talk briefly about the
third step in winning the future: rebuilding America. In his State of the Union address, the
President established a vision of rebuilding America for the 21* century. This vision is reflected
in the 2012 Budget in investments that will not only rebuild the roads and bridges of the 20"
century but will also help build the new infrastructure needed for America to remain competitive
in this century.

Within science and technology, the 2012 Budget proposes a Wireless Innovation and
Infrastructure Initiative to help businesses extend the next generation of wireless coverage to 98
percent of the U.S. population. This Initiative will enable businesses to grow faster, students to
learn more, and public safety officials to access state-of-the-art, secure, nationwide, and
interoperable mobile communications. It will also foster the conditions for the next generation of
wireless technology, nearly doubling the amount of wireless spectrum for mobile broadband and
providing critical support for R&D in wireless innovation. The Initiative builds upon the
Presidential Memorandum on speetrum released last year, which proposes to reallocate a total of
500 megahertz of Federal agency and commercial spectrum bands over the next ten years to
increase the Nation’s access to wireless broadband,

As part of the Initiative, the 2012 Budget proposes the creation of a $3 billion Wireless
Innovation (WIN) Fund to be funded out of receipts generated through electromagnetic-spectrum
auctions. This Fund will advance our economic growth and competitiveness goals, supporting
key technological developments that will enable and take advantage of the private sector’s
rollout of next-gencration wireless services and pave the way for new technologies. The WIN
Fund will support basic research, experimentation and testbeds, and applied development in a
number of areas including public safety, education, energy, health, transportation, and economic
development.

The 2012 Budget also proposes investments in novel, game-changing physical
infrastructure systems including a national high-speed rail system, an improved civil aviation
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system taking advantage of the NextGen air-traffic-control innovations, and new standards for
smart-grid technologies.

Conclusion

The investments in research and development, innovation, STEM education, and 21%
century infrastructure proposed in the President’s FY2012 Budget reflect his clear understanding
of the critical importance of science and technology, STEM education, and 21% century
infrastructure to the challenges the Nation faces. Recognizing the importance of responsibly
reducing projected budget deficits and holding the line on government spending, the President
has made difficult choices in order to maintain and in some cases increase critical investments
that will pay off by generating the American jobs and industries of the future. Indeed, the science
and technology investments in the 2012 Budget are essential to keep this country on a path to
revitalized economic growth, real energy sccurity, intelligent environmental stewardship, better
health outcomes for more Americans at lower costs, strengthened national and homeland
security, and continuing leadership in science and in space,

As this Committee has long understood over the decades, the best environment for
innovation in all technologies is a broad and balanced research program for all the sciences.
Such a broad base of scientific research will provide the foundation for a cornucopia of
multidisciplinary discoveries with unimagined benefits for our society. The truth is that this
country’s overall prosperity in the last half-century is due in no small measure to America’s
“innovation system” — a three-way partnership among academia, industry, and government,

One of President Obama’s guiding principles is that America’s present and future
strength, prosperity, and global preeminence depend directly on fundamental research.
Knowledge drives innovation, innovation drives productivity, and productivity drives America’s
economic growth. And so it logically follows that economic growth is a prerequisite for
opportunity, and scientific research is a prerequisite for growth.

That is why President Obama believes that leadership across the frontiers of scientific
knowledge is not merely a cultural tradition of our nation — today it is an economic and national
security imperative. This Administration will ensure that America remains at the epicenter of the
ongoing revolution in scientific research and technological innovation that generates new
knowledge, creates new jobs, and builds new industries.

By sustaining our investments in fundamental research, we can ensure that America
remains at the forefront of scientific capability, thereby enhancing our ability to shape and
improve our Nation’s future and that of the world around us.

I look forward to working with this Committee to make the vision of the President’s

FY2012 Budget proposal a reality. 1 will be pleased to answer any questions the Members may
have.
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Mr. WoLF. Well, thank you.
INTERNATIONAL TRAVEL

I have a number of questions and we will go through the panel.
But before I do, one, I am committed to doing everything we can
with regard to funding the sciences.

Secondly, if you look at the CR, the sciences did very, very well.
We protected them.

Thirdly, I am very concerned about the fact that our country is
beginning to fall behind. I am particularly concerned about China.

Let me ask you a couple of questions. I reviewed your inter-
national travel itineraries for last year and found that you were
overseas for nearly two full months over a sixteen month period.

Why is it necessary to be out of the country so often? Can you
effectively manage the office if you are out of the country that
much?

Dr. HOLDREN. First of all

Mr. WOLF. I have your itinerary, your travel schedule.

Dr. HOLDREN. Yeah, I know. I am going to have to

Mr. WoLF. Fifty-three days, 35 business days. China, Norway,
Japan, South Korea, China, Denmark, Russia, England, China.

Dr. HOLDREN. Let me explain, first of all, that most of those trips
were in my capacity as the high level representative of the U.S.
Government in joint commission meetings on science and tech-
nology cooperation under agreements that we have with all of those
countries.

We have those high level joint commission agreements with
India, Russia, China, Brazil, South Korea, and Japan. And it is
my

Mr. WoLF. You were never in Brazil, and you were in China.

Dr. HOLDREN. I have not done Brazil yet. We do have such an
agreement with China.

I was also in China for the strategic and economic dialogue at
the request, the specific request of secretaries Clinton and Geithner
because of the importance of dialogue with China on innovation to
get them to roll back their discriminatory and unfair policies with
respect to procurement, with respect to intellectual property rights,
and with respect to a number of other issues disadvantageous to
American business and to our exports.

So I was on all of these trips basically acting as the President’s
agent, pursuing the priorities of this country as reflected in impor-
tant aspects of international cooperation in science, technology, and
innovation that we believe are in the U.S. interest.

Mr. WoLF. During that year, your most frequent destination by
far was China. You took three separate trips covering a total of
three weeks.

Can you go into detail of what you were doing there during those
three weeks? Maybe you just covered some of that. Then if you
could elaborate in a written statement by the end of this week, I
would appreciate it—who you met with, what your purpose was,
where you went, when you left, when you came back?

Dr. HOLDREN. No, I would be very happy to do that, sir.

The meetings were, as I mentioned, some in connection with the
strategic and economic dialogue, some in connection with the U.S./
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China dialogue on innovation policy, which is the forum in which
we have been pursuing with the Chinese and making some consid-
erable progress, I should say, in getting the Chinese to step back
from the most discriminatory practices that they have put in place
under the label of indigenous innovation.

Some of those conversations as well were at the request of the
State Department in the company of Todd Stern, the U.S. ambas-
sador to the climate change talks, to try to work on the Chinese,
particularly Minister Xie Zhenhua, to get them to take more rea-
sonable positions in climate negotiations.

Mr. WoLr. Well, let us look at this. Fifty-three days, 35 business
days, three trips to China for 21 days. I think this is a little too
much to be gone from the office, but I will take a look at it when
you send it.

Dr. HOLDREN. Be happy to provide it.

[The information follows:]
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Request for details on Dr. Holdren’s trips to China

At the May 4, 2011 House CJS Appropriations Subcommittee hearing, Chairman Wolf requested a
detailed summary of Dr. Holdren’s three trips to China, indicating the dates of travel, who he met
with and the subject of the discussions

June 6-10, 2009*: Participated in the U. S. Delegation to China regarding Clean Energy and
Climate Change, led by the State Department.

e June 6, 2009 — Dr. Holdren traveled from the United States to China.

o June 7, 2009 - Dr. Holdren arrived in Beijing, China. Dr. Holdren co-led a small U.S. delegation
on energy and climate change with State Department Special Envoy Todd Stern and Department
of Energy Assistant Secretary David Sandalow. The aims of this delegation were to advance US-
China clean-energy-technology cooperation and to discuss US and Chinese commitments on
greenhouse-gas reductions prior to December’s Copenhagen climate meeting. Dr. Holdren
attended a dinner with Embassy representatives, Departments of Energy, and Treasury.

e June &, 2009 — Dr. Holdren met with the Minister of Environment, Zhou Shengxian. He then met
with China’s chief climate negotiator, National Development and Reform Commission’s
(NDRC) Vice Chairman Xie Zhenhua. Dr. Holdren met with Minister of Science and
Technology Minister Wan Gang. He then Met with Vice Premier Li Kegiang. Finally, he
attended a dinner hosted by Charge’ d’ Affaires Piccuta and discussed China’s response to the
financial crisis and how to promote a green recovery.

e June 9, 2009 — Dr. Holdren attended a meeting at which David Sandalow spoke to the China
Energy Group and a deputies-level meeting with National Energy Director Zhang Guobao. Dr.
Holdren met with Minister of Foreign Affairs He Yafei. He then attended a Brookings-Tsighau
lunch roundtable with academics including representatives from Tsinghau University, the
Chinese National Academy, Peking University, Renmin University, the Central Party School,
and the Development Research Center. He then met with energy scholars Zhou Dadi and Li
Zheng. Dr. Holdren led a meeting with State Councilor Liu Yandong. Finally, he attended a
dinner with a member of the Central Committee of CPC and the Chairman of the China Institute
of Strategy and Management,

e June 10, 2009 — Dr. Holdren met with the American Chamber of Commerce and the US-China
Business Council. He attended a briefing with the China Green-Tech Initiative. Dr. Holdren
attended a roundtable with NGO representatives including, the Energy Foundation, the
Environmental Defense, the World Resources Institute, the NRDC, the World Wildlife Fund, and
the Global Environment Institute, among others. Dr. Holdren met with representatives of BP,
Goldman Sachs, and Alcoa. He attended a deputies-level meeting with the Minister of
Construction, Qiu Baoxing. He attended Todd Stern’s press interviews and departed Beijing,
China for the United States.

*The dates formerly provided to the Committee for this trip were inaccurate. They mistakenly included
business and personal trips within the United States that were on either end of the U.S.-China Trip, which
encompassed only June 6-10, 2009.
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May 22-26, 2010: Participated in US-China Strategic & Economic Dialogue, led by the State
Department and Treasury Department.

May 22, 2010 - Dr. Holdren traveled from the United States to China

May 23, 2010 - Dr. Holdren arrived in Beijing, China as part of the U.S. Delegation to the
Strategic and Economic Dialogue (S&ED). The S&ED U.S. Delegation included NSS, Treasury,
State, DOE, USDA, DOC, USTR, Labor, HHS, DHS, Justice, Transportation, DoD, Council of
Economic Advisers, Federal Reserve Chairman, Export Import Bank, Federal Deposit Insurance
Corporation, U.S. Trade and Development Agency, Energy Information Administration,
Securities and Exchange Commission, and Commedity and Futures Trading Commission. That
evening, Dr. Holdren had dinner with members of the US delegation.

May 24, 2010 - Dr. Holdren participated in a series of meetings throughout the day as part of the
U.S. Delegation. He met with his Chinese counterpart in the Ministry of Science and Technology,
Minister Wan Gang. They discussed the state of cooperation and the upcoming tasking by the
S&ED for them to lead a dialogue on innovation. Dr. Holdren also met with the NDRC Vice
Chairman, Xie Zhenhua, to discuss the continuing climate negotiations. This meeting was led by
Todd Stern from the State Department and included David Sandalow of the Department of
Energy. Dr. Holdren addressed the science of climate change.

May 25, 2010 — Dr. Holdren joined Secretary Clinton and her Chinese counterpart, State
Councilor Liu Yandong, for the launch of the People-to-People event. Dr. Holdren did not have a
speaking role in this event. Dr. Holdren then returned to the S&ED final wrap up, which included
a full US Delegation meeting with Chinese President Hu.

May 26, 2010 - Dr. Holdren went to Tsinghua University in Beijing for a roundtable discussion
on climate science, which included Todd Stern from the State Department, Chinese University
staff and faculty, and a Ministry of Science and Technology staffer. The event was an open event
for Chinese students and facuity. Dr. Holdren had lunch with the President of the Chinese
Academy of Sciences Lu Yongxiang, met with U.S. Ambassador Huntsman, and then departed
for the airport.

October 12-16, 2010: Led interagency U.S. delegation on indigenous innovation.

October 12, 2010 - Dr. Holdren departed the United States for China.

QOctober 13, 2010 - Dr. Holdren arrived in Beijing, China. Upon his arrival, Dr. Holdren met
with the NDRC’s Vice Chairman, Xie Zhenhua, regarding the upcoming [PCC climate talks in
Mexico. This meeting was also attended by David Sandalow of the Department of Energy. The
US interagency delegation led by Dr. Holdren for the US-China Innovation Dialogue, consisting
of senior officials from the U.S. Trade Representative, Department of Commerce, Department of
the Treasury, Department of Energy, U.S. Patent and Trademark Office, Department of State, and
outside U.S. innovation experts attended a dinner hosted by their Chinese counterparts.
Following the dinner, Dr Holdren met privately with Minister of Science and Technology Wan
Gang.
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October 14, 2010 — Dr. Holdren co-chaired with Minister Wan an all-day meeting of the
Innovation Dialogue. The other Chinese participants included Cao Jianlin, Vice Minister of
Science and Technology; Zhu Zhigang, Vice Minister of Finance; Professor Xue Lan, Dean of
Public Management College, Tsinghua University; Mu Rongping, Director, Policy Research
Institute, Chinese Academy of Sciences; a representative from the Ministry of Foreign Affairs;
the Vice Chairman of National Development and Reform Commission; the Vice Minister of the
Ministry of Industry and Information Technology; the Vice Minister of Ministry of Commerce;
Vice Chairman of the State-owned Assets Supervision and Administration Commission of the
State Council; and the Deputy Commissioner of the State Intellectual Property Office. Private
sector representatives included Ren Zhengfei, President of Huawei Technologies Co.; Li
Xiaopeng, CEO of Huaneng Group; Liu Chuanzhi, Chairman of the Board of Lenovo Group
Limited; Li Shufu, Chairman of Geely Automobile Holding Co. Ltd.; Liu Zhenya, President of
State Grid Chairman of BYD Co.; Ma Yun, Chairman and CEO of Alibaba Group; Li Xiaopeng,
CEO of Huaneng Group; and Liu Chuanzhi, Chairman of the Board of Lenovo Group Limited.
In the evening Dr. Holdren flew to Shanghai following a further private meeting with Minister
‘Wan Gang.

October 15, 2010 — Dr. Holdren, along with officials from Treasury, Energy, and State, had
breakfast with US companies doing business in Shanghai, sponsored by the American Chamber
of Commerce China. After breakfast, Dr, Holdren gave an interview with the Shanghai Oriental
Morning Post. Dr. Holdren then spoke to students and faculty at Tongji University in Shanghai
on the Obama Administration’s science and technology priorities. Dr. Holdren then toured the
University’s antomotive research facility and learned about the Chinese government’s
investments in clean energy vehicles. Dr. Holdren met with Chinese press and conducted a
Phoenix TV interview while at the University. Dr. Holdren also toured Suntech Power, China’s
largest manufacturer of solar panels, to assess its manufacturing facility and capabilities.
Officials from Commerce, Treasury, and State accompanied Dr. Holdren throughout the day.

October 16, 2010 ~ A U.S. Delegation, including DOE, Treasury, Commerce, and Dr. Holdren
visited the U.S. Pavilion at the Shanghai Expo. The U.S. Delegation visited the Expo, at the
request of the US Embassy, to show support for the U.S. high-tech companies exhibiting there,
including Cisco and General Motors. In the afternoon, Dr. Holdren departed China for the United
States.
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Mr. WoLF. Did you take your BlackBerry with you?

Dr. HOLDREN. Yes, I did, with the permission of the security au-
thorities. I did. The BlackBerry, of course, was scrubbed before and
after, but I did take it with me and I did

Mr. WOLF. Are you sure you can really scrub it?

Dr. HOLDREN. I am not an expert in information technology, but
I am assured by the people who are in the White House that that
is

Mr. WoLF. Well, why don’t we have a joint meeting with you and
me and the FBI.

Dr. HOLDREN. That would be fine.

Mr. WoLF. Okay.

Dr. HOLDREN. I would be happy to do that.

Mr. WoLF. We will schedule it. I will ask the staff to set up a
time.

Dr. HOLDREN. I would be happy to.

Mr. WoLF. Have you ever been out to the FBI and had a briefing
with regard to China stealing any of our technology?

Dr. HOLDREN. Oh, I have had those briefings, but not at the FBI.
I have had them in the situation room. I have had them in SCIFs.

Mr. WoLF. Have you been out to the cyber center out in North-
ern Virginia?

Dr. HOLDREN. We are going to visit that in a couple of weeks ac-
tually.

Mr. WoLF. To date, you have not been there.

Dr. HOLDREN. I have not, but I have been briefed by its director
in the situation room.

Mr. WoOLF. I think you have to see it.

Dr. HOLDREN. We are going to do it.

Mr. WoLF. Can you tell us when you are going to go out there?
Maybe I can get a staff person——

Dr. HOLDREN. Okay.

Mr. WOLF [continuing]. To go with you.

Dr. HOLDREN. Good. Happy to do that.

[The information follows:]

RESPONSE TO CHAIRMAN WOLF’S REQUEST FOR DR. HOLDREN TO VISIT THE CYBER
CENTER (NCIJTF) IN NORTHERN VIRGINIA

OSTP staff is working with the FBI to schedule a visit to the facility in Chantilly,
VA. Once a date has been set, OSTP will notify Chairman Wolf’s staff of the date.

Mr. WorF. Thank you.
COMPLIANCE WITH CHINA LANGUAGE FROM FISCAL YEAR 2011

The recently enacted fiscal year 2011 appropriations bill con-
tained a legislative prohibition on bilateral activities between your
office and the Chinese Government or Chinese-owned business.

What steps are you taking to live within the terms of this prohi-
bition during the fiscal year?

Dr. HOLDREN. Well, it is our intention to live within the terms
of that prohibition insofar as doing so is consistent with my respon-
sibilities for executing the President’s constitutional authority——

Mr. WoLF. What does the

Dr. HOLDREN [continuing]. In foreign relations.

Mr. WoLF. What does the language in the bill mean to you?
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Dr. HOLDREN. I am instructed after consultation with counsel
and with appropriate—who in turn consulted with appropriate peo-
ple in the Department of Justice that that language should not be
read as prohibiting interactions that are part of the President’s
constitutional authority to conduct negotiations and at the same
time, and there are obviously a variety of aspects of that prohibi-
tion that very much apply, we will be looking at that on a case-
by-case basis in OSTP to make sure we are in compliance.

Mr. WoLF. Well, can you keep the Committee informed on a case-
by-case basis of any time you do anything at all with regard to
China where you think that perhaps your activity will be in con-
frontation with the language.

Dr. HOLDREN. Be happy to do that.

Mr. WoLF. Great. Thank you.

COMPETITION FROM CHINA

China’s government sponsored R&D investments as a fraction of
GDP have grown by more than five percent annually while the
American rate of growth have actually been negative in recent
years.

How does the 2012 budget address this imbalance?

Dr. HOLDREN. Well, first of all, as I mentioned, Mr. Chairman,
the President committed the country in his speech in April 2009 to
trying to reach three percent of GDP in the combined public and
private investments in R&D in this country. And that represents
an effort to maintain the U.S. lead over our competitors including
China because as you correctly point out, China’s investments have
been growing very rapidly, in some cases more than ten percent
per year.

We are very concerned about that. We want to be sure we main-
tain the U.S. lead, which does remain large, I should say, across
the range of critical science and technology domains, but China is
trying to close the gap and we are interested in maintaining our
lead.

And the challenge we all face, and I reassert that we face it to-
gether, is how in this time of budget stringency we can find ways
to increase the U.S. investments in science, technology, and innova-
tion in ways that allow us to stay ahead.

I would say one important aspect of that since the private sector
comes up with almost 70 percent of the national R&D expenditures
is we have to do more to encourage the private sector to continue
to increase its investments in R&D. And one of the ways we have
proposed to do that is by making the research and experimentation
tax credit both simpler, more effective, and permanent in order to
provide a reliable incentive for the private sector to lift their game
in R&D.

Clearly in a country where 70 percent of the R&D is financed by
the private sector, we have to attend to that as well as to the gov-
ernment’s expenditures.

Mr. WoLF. If the existing trend continues, do we run the risk of
China pulling even with or exceeding us in government R&D in-
vestments? And if that is the case, when could that happen?



257

Dr. HOLDREN. I have got some projections. I mean, none of us
has a clear crystal ball on this issue because we do not know how
fast the Chinese economy will continue to grow.

And there are a lot of people arguing that it will be slowing down
soon for a variety of structural reasons, but we cannot be sure. We
do not know if they can sustain the rates of increases in R&D ex-
penditures that they have been making. And so it is very hard to
predict with any confidence.

I do not believe that it is likely that the Chinese could equal U.S.
expenditures in this domain any time before 2015, but it also de-
pends on whether you count those investments at market exchange
rate or at purchasing power parity.

The other point that I would emphasize, though, is it is not just
the sheer amounts, but it is the quality of the work that is done
with those investments. And as I think many authorities have
pointed out, the greatest Chinese universities remain light years
behind U.S. universities in terms of the quality of their faculty,
their facilities, their students.

A large fraction of Chinese engineering graduates would not
qualify for entry-level engineering jobs in the United States be-
cause the level of their engineering training is simply not up to
ours.

So we need to remember that quality as well as quantity is im-
portant and we need to continue to focus both on adequate re-
sources in terms of our own investments and in the various ele-
ments of the U.S. system which maintain our qualitative advan-
tages.

Mr. WoLF. They graduated 700,000 engineers last year. We grad-
uated 70,000. It is not engineer for engineer, but 35 percent, 40
percent, 45 percent of our graduates were foreign students, many
of them Chinese who are going back.

Dr. HOLDREN. That is true.

Mr. WoLF. You were recently quoted as saying that major sci-
entific advancements will allow China to “eat our lunch” economi-
cally. At the same time, however, you continue to advocate for U.S.
assistance to Chinese scientific agencies and expanding joint re-
search opportunities.

If you acknowledge that Chinese scientific advancements are a
threat to our economy, why would you want to improve their capa-
bilities and further speed up their advancements?

Dr. HOLDREN. First of all, Mr. Chairman, with respect, they will
eat our lunch if we do not continue our own investments in the
strength of our science, our technology, our innovation, and our
STEM education. I do not believe they will eat our lunch if we stay
the course.

Mr. WoLF. Well, sure.

Dr. HOLDREN. I will take the second part of your question. I am
happy to address that as well. I just wanted to be clear

Mr. WOLF. You go ahead.

Dr. HOLDREN [continuing]. In terms of my quote that I was not
predicting that they will eat our lunch. I was saying avoiding their
eating our lunch is the reason that we need to stay the course.

Now, the question of why then if we are even worried about com-
petition with China should we cooperate with them. The answer to
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that question is that there are a variety of domains in which co-
operation with China is very much in our national interest.

One of those domains is the prediction and the control of
epidemics which, of course, know no boundaries. A lot of the sci-
entific and technological cooperation we have done with China has
been in that domain.

Another domain in which it makes great sense for us to cooper-
ate with China is nuclear safety, the prevention and the mitigation
of nuclear reactor accidents. China is building nuclear reactors very
rapidly. The consequences of nuclear accidents also know no bound-
aries. And it is in our interest to work with them to reduce the
likelihood of accidents at their reactors as well as, of course, our
own.

China’s oil imports are one of the reasons that gasoline prices are
so high in the United States today. It is the rising demand from
China and other developing countries and it is pressure on the
world oil market which has pushed gasoline prices as high as they
are.

It is in our interest to cooperate with China in activities in alter-
native energy which will help them reduce their pressure on the
global market because it is a global market. And we have an inter-
est in China reducing its oil imports just as we have an interest
in reducing our own.

In the area of environmental problems that cross national bound-
aries, again it is in our interest to work with China to accelerate
the pace at which they reduce the emissions that are affecting our
environment as well as theirs.

Mr. WOLF. In terms of specific joint scientific ventures, the Presi-
dent has advocated for cooperation between NASA and China’s
space program.

Does the PLO run the Chinese space program? Am I correct
there, the PLO?

Dr. HOLDREN. The PLA?

Mr. WoLF. Yeah.

Dr. HOLDREN. They certainly have a lot to do with it. I do not
think we fully——

Mr. WoLF. The dominant one?

Dr. HOLDREN [continuing]. Understand. My guess would be yes,
but, again, I do not understand and I am not sure anybody under-
stands exactly the way the tentacles of the PLA interact with other
activities. But they do certainly have a major influence. There is
no question about that.

Mr. WOLF. Since our space capabilities exceed theirs by virtually
all measures, how does this cooperation benefit anyone but China?
What is the technical or scientific benefit to NASA of cooperating
with the Chinese Space Administration?

Dr. HOLDREN. I will give you a couple of examples. One is the
question of space debris where we are all threatened by junk in
space that our satellites and the International Space Station might
run into.

And collaborating in the area of minimizing space debris and
making sure that we all know where all the debris is is very much
in our interest, in the interest of the safety of our astronauts. That
is one domain.
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A second domain which is much more long term, much more
speculative, there is certainly nothing in place now, but the Presi-
dent has deemed it worth discussing with the Chinese and others
is that when the time comes for humans to visit Mars, it is going
to be an extremely expensive proposition. And the question is
whether it will really make sense at the time that we are ready to
do that to do it as one nation rather than to do it in concert.

And nobody knows the answer to that question at this point. It
will depend, since nobody is going to be ready to go to Mars before
2030, whether it makes sense to do that jointly or not very much
depends on the state of political relations, economic relations, and
so on at the time.

But many of us including the President, including myself, includ-
ing Administrator Bolden believe that it is not too soon to have
preliminary conversations about what involving China in that sort
of cooperation might entail.

If China is going to be by 2030 the biggest economy in the world
as some think it may be or even if it only is still the second biggest
economy in the world, it could certainly be to our benefit to share
the costs of such an expensive venture with them and with others.

Mr. WoLF. An IMF report which I am sure you saw came out last
month showing that, when measured in purchasing power parity,
the Chinese economy will overtake the American economy in 2016,
which is much earlier than any previous estimates.

What is your reaction to that finding of the IMF?

Dr. HOLDREN. Well, I looked at that finding with interest. I have
actually long been one of those arguing that we should be paying
more attention to purchasing power parity in many contexts as the
appropriate metric. There are obviously respects in which market
exchange rates are more meaningful, other respects in which pur-
chasing power parity is more meaningful.

But I think if China passes us by 2016 in purchasing power par-
ity GDP, that will be a big deal. It will still be true at that time
that their per capita GDP will be a quarter of ours or less, but I
am not denying the significance of the possibility of the United
States becoming the second largest economy in the world by any
measure.

And, again, I would simply say, Mr. Chairman, that what the
President’s 2012 budget is advocating is investments in science,
technology, innovation, STEM education, and infrastructure which
will postpone the day when China passes us and perhaps postpone
it indefinitely.

Again, I would say none of us has a clear crystal ball. China has
many problems. You yourself have been in the forefront of pointing
out some of the problems that China has created for itself in the
domain of human rights and the domain of a government in which
the citizens do not have anything resembling real participation.
And that could come to bite them.

We do not know what China is really going to be like and what
problems they are going to be struggling with in 2015. But in the
meantime, we should be doing what we can do to strengthen the
United States’ economy, to build jobs, to build sustainable indus-
tries, to develop new products, to innovate. We should be doing all
we can in that domain and that is what this budget is about.
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Mr. WoLFr. Well, I agree. And I would say that this committee,
and I would say in a bipartisan way, is really doing that. I am not
going to put you in a spot by asking you this question, but I am
going to state it as a fact.

It concerns me very deeply that this Administration is tone deaf
to the human rights violations taking place in China. I think Am-
bassador Huntsman has done a good job. Short of that, I think this
Administration has been relatively weak.

The Chinese people are wonderful people; it is the evil govern-
ment that is doing these things. When the dissidents come to the
U.S., they tell me that based on what this Administration is doing,
many of the people are being demoralized there.

We have a situation. The Catholic Cardinal from Hong Kong was
in to see me three weeks ago. The Catholic church is being per-
secuted, and there are a number of Catholic Bishops that are under
house arrest.

I attended a house church on Easter Sunday as some of the peo-
ple were taken away and arrested. There are hundreds of house
church leaders in jail.

And when you talk about doing things “in concert”, does it sort
of bother you? It bothers me, that that would be the case.

Rebiya Kadeer, who is head of the Uighurs, has two children
that are in prison and a daughter under house arrest. The Chinese
have even spied against her here in this country. The Uighurs are
going through a very difficult time. I think that should really both-
er the Administration.

The 2009 Nobel Prize winner put on a dinner for Hu Jintao when
the 2010 Nobel Prize winner was in jail and could not even get out
to go to Oslo to get his award, and his wife was under house arrest
and would not be allowed to go.

That, I think, troubles me. I would hope it would trouble the Ad-
ministration and produce more than just a press release or a
spokesman at the State Department saying something. Your ac-
tions make all the difference.

President Reagan called the Soviet Union an evil empire. Presi-
dent Reagan went to Moscow with Gorbachev and he spoke out for
human rights and religious freedom with Gorbachev there at that
time.

The reason I ask you with regard to the People’s Liberation
Army is that they also run a major organ donor program. They go
into prisons and take the blood type, and then they also bring peo-
ple over who want to buy kidneys for fifty or fifty-five thousand
dollars. For fifty or fifty-five thousand dollars, you can buy a kid-
ney of somebody who is executed by the People’s Liberation Army
that you would have this kumbaya relationship with.

Now, that ought to bother anyone. That ought to bother the
President. It ought to bother you. I have been there. I have been
to Tibet. I snuck into Tibet with a young Buddhist monk and I
have seen what they have done, torturing the Buddhist monks. We
went by Drapchi Prison.

The Administration initially would not even meet with the Dalai
Lama. That should bother you. The Dalai Lama is a peaceful per-
son. And what is taking place with regard to the Tibetans, they lit-
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erally turned Lhasa into a no longer Tibetan city. The Chinese run
it and are trying to undertake ethnic cleansing.

And, lastly, should it not bother you about this cooperation with
the number one supporter of genocide? I was the first member of
the House to go Darfur. There is genocide in Darfur. The genocide
in Darfur continues to this day.

The AK—47s and the weapons, much of that has come because of
the Chinese helping the Bashir Government, which is under indict-
ment by the International Criminal Court. Here is a man who is
under indictment by the International Criminal Court and his
number one support is the Chinese Government. They have the
largest embassy in Khartoum.

So as you say “in concert with”, doesn’t that bother you? Or is
it the Simon and Garfunkel theory—man hears what he wants to
hear and disregards the rest?

We cannot disregard the Catholic Bishops that are in jail or
under house arrest, the Protestant Pastors that are under house
arrest, the organ donor program where they are killing people to
sell kidneys, the persecution of the Muslims and the Uighurs in
that portion of the country. We cannot deny what they are doing
with regard to the genocide.

I was with two young women who told me as they were raped
by the Janjaweed that circle the camps in Darfur, many of them
carry weapons coming from China. You cannot separate this out.
I cannot separate it out. And this Administration should not sepa-
rate it out.

When you look at the human rights report that just came out,
this Administration does not have a very good record. When you
say you want to work “in concert”, it is almost like you are talking
about Norway or England or something like that.

And, lastly, and you should know and you should have been out
to the cyber center before, China is spying against us and stealing
economic information that is stripping this country and taking jobs
away. So I am not going to ask you if it bothers you. It bothers me.

I believe in doing what Ronald Reagan did with regard to the So-
viet Union—standing up, speaking out. When I asked Secretary
Locke the other day whether he would agree to attend—not wor-
ship, but attend—a house church, he would not even tell me that
he would attend the church, go with a Buddhist and stand with
him, go, meet, and ask to meet with Rebiya Kadeer’s kids who are
in prison, go and ask to talk to the Catholic Bishops that are under
house arrest, talk to the Protestant Pastors who have taken away,
advocate on behalf of the people that are being ethnicly cleansed
in Darfur.

So I am not going to ask you if it bothers you, but it bothers me.
And as long as I have breath in me, we will talk about this. We
will deal with this issue whether it be a Republican administration
or a Democratic administration. It is fundamentally immoral.

I saw those two young girls that I interviewed. And if you want
to see the tape, come by my office. They said as they were raped
Ebeanjaweed, the Janjaweed said it was to create lighter skinned

abies.

The Chinese Government is the number one supporter of the
genocidal government of Sudan, and these are all facts. And if you
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f\Zvant to get briefed on the facts, we can give you the briefing of the
acts.

So you say “in concert with” like you're talking about working in
concert with Mr. Culberson, or with Mr. Yoder, not in concert with
somebody that is fundamentally evil. You can do it. This Adminis-
tration can do it in an appropriate way. President Reagan, to his
credit, called the USSR the evil empire in 1983. He said “tear down
this wall”.

And then, if you recall his speech at the Danilov Monastery, he
advocated for human rights and religious freedom. Yet, he did it in
such a way that at the funeral for Ronald Reagan, Gorbachev
came. This Administration is failing on this issue. And I think peo-
ple are expecting you to advocate, to stand up, to speak out. And,
quite frankly, we are not seeing that.

When I hear you say you will work in concert with China, I am
not going to ask you if it bothers you, but it bothers me.

Dr. HOLDREN. Mr. Chairman——

Mr. WoLF. You can comment.

Dr. HOLDREN [continuing]. May I comment, please?

Mr. WOLF. Yes.

Dr. HOLDREN. I want to say first of all, it does trouble me. It does
bother me. And I need to say as well, Chairman Wolf, that I ad-
mire you for the leadership that you have shown in calling atten-
tion to human rights abuses in China. I admire you for that. And
I agree with you that these abuses are reprehensible.

I would only remind you that when Ronald Reagan called the So-
viet Union the evil empire, he also continued cooperation with the
Soviet Union in science and technology domains that we judged
were in the U.S. national interest to cooperate with them on. And
we continued to do that not because we were doing a favor to the
Soviet Union, which President Reagan had called the evil empire.
We did it because it was in our interest.

And I would similarly say that the efforts that we are under-
taking to do things together with China in science and technology
are very carefully crafted to be efforts that are in our own national
interest. We have been, I think, very strategic about that, very
careful about that.

I mentioned the kinds of areas in which we are engaged. That
does not mean that we admire the Chinese Government. It does
not mean that we are blind to the human rights abuses which you
have shown so much leadership in calling attention to.

But it is, I have to say, it is not my position, I am the science
and technology advisor, I am not advising the President on what
his stance should be in balancing the various national interests
that the United States has at stake in the way we deal with China.

You understand very clearly, I know, probably more clearly than
I do, that those interests are complicated. And the President obvi-
ously is not making that balance in the same way that you would
make it. But I think this is a matter that is very worthy of con-
tinuing discussion.

I would be happy to come to your office and look at that tape,
but I am not the person who is going to be whispering in the Presi-
dent’s ear on what our stance toward China should be government
to government except in the domain where I have the responsibility
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for helping the President judge whether particular activities in
science and technology are in our national interest or not.

Mr. WoLF. Mr. Fattah.

Mr. FaTTAH. Thank you very much.

MAKING SUFFICIENT INCREASES IN SCIENCE SPENDING

And I join with you in your admiration for the chairman and his
efforts in relationship to human rights.

Let me get to some of the issues at hand relative to science and
technology.

Portugal is involved in a financial bailout due to some of the
challenges that they are facing, but they also took a decision to pro-
vide laptops to every child in schools in Portugal.

And Singapore has invested over $5 billion in their National
Science Foundation.

China made a decision a few years back to build 100 science only
universities and some 200 math and science laboratories. And five
years later, they were constructed and built.

I want to just go back a minute. Decades ago during the Cold
War, we built national laboratories like Los Alamos and Lawrence
Livermore and Sandia and on and on and on, made very significant
investments. The country went into debt even to make commit-
ments so that our country could be number one in the world in
terms of our technological capabilities.

This Administration has called on the Nation again to make
these investments even in difficult financial times. You do that in
the context of a freeze on discretionary spending, but increases in
the various accounts of agencies that were focused on in the report
on the Gathering Storm, focused on in the America COMPETES
Act.

So I just want you to kind of walk through this. You were chair
of the PCAST during the Clinton administration, and there has
been this proposal to create 1,000 STEM schools, 800 elementary,
I believe, 200 high schools, and a number of other steps, and if you
could just kind of walk through for the committee what you see as
the critical investments that we need to make now.

If you get on a plane now and fly out to Sandia, you see an insti-
tution in which we have invested for 50 plus years, right? I mean,
what are the investments we need to make now so that long after
we are no longer in these roles America is number one, because we
seem to be acting as if we are going to lead this world on the
cheap? We have this notion that we are going to kind of cut our
way to the front of the line.

And I want to be certain, since you are the lead science advisor
to the President and you see what is going on across the globe in
which countries smaller than us—I asked some of our officials how
a country so much smaller than us could make such a significant
investment in particular technologies. And I was told that their
leadership had decided that even if they had to eat dirt, they were
going to lead the world in that particular area.

I do not know that we remember the sacrifices that other genera-
tions have made to position our country in the lead. We benefitted
by that. But I want to know what steps we need to take in respon-
sibility to our stewardship of this country so that our children and
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grandchildren will be in a circumstance in which we are number
one.

Dr. HOLDREN. Well, thank you, Ranking Member Fattah. Let me
answer as best I can a couple of parts of your question.

First of all, you referred to our national laboratories. We have by
far the strongest national laboratory system in the world. Nobody
else has capabilities close to the capabilities of our national labs
and that is because we have continued to invest in those labora-
tories since the initial investments we made to set them up.

Second point, we have the strongest research universities in the
world, again by far. Nobody is even close. There are a few univer-
sities in the UK, maybe one in Japan, maybe one in China that are
even in the top 25. That list is completely dominated by U.S. uni-
versities.

Our task in both of those domains, the strength of our national
laboratories and the strength of our research universities, is to
maintain that strength, nourish it, and expand it. And that is the
basis for the President’s proposal to double the budgets of the basic
research institutions in this country that provide so much of the
support for those universities and for those national laboratories,
the DoE Office of Science, the National Science Foundation in par-
ticular.

The other major component, there are two other major compo-
nents which I have alluded to of our strength in science, tech-
nology, and innovation that we need to pay attention to. One is the
private sector.

And what has happened in the private sector is some of the great
research laboratories that the private sector used to maintain have
been downsized, they have been fragmented and outsourced for a
variety of reasons having to do with the structure of the economy
and the incentives for the private sector. We have to increase the
incentives, as I have already mentioned, for the private sector to
invest more in research and development and innovation.

And we have to invest more in the mechanisms by which dis-
covery is transferred out of the national laboratories and the great
research universities into marketable and successful products in
the economic marketplace.

One of the ways that is happening in the Obama administration
is the energy hubs that the Department of Energy has stood up.
Three of them have been stood up. We propose to stand up three
more. And those hubs involve the interaction of national labora-
tories, research universities, and corporations to bring to bear their
diverse comparative advantages on this challenge of translating
discovery into jobs, into products, into new businesses in the mar-
ketplace.

As we get better at that, that will prove to be one of the crucial
dimensions of maintaining our economic standing in the world,
maintaining the jobs we need, and maintaining our competitive po-
sition against competitors like China.

The last element that we need to pay attention to is STEM edu-
cation—science, technology, engineering, and math education. The
President has said on a number of occasions that he believes the
single most important thing we could do for the future of our coun-
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try is to lift the level of our game in STEM education, particularly
K through 12 STEM education.

You mentioned PCAST, the President’s Council of Advisors on
Science and Technology. We provided the President with a report
on what needs to be done to improve K through 12 STEM edu-
cation some months ago. And one of the things we argued in that
report is we need equal measures of emphasis on inspiration and
on preparation. We need to inspire more kids to go into science and
engineering and math and innovation and we need to do a better
job of preparing them and keeping them there and keeping them
successful in those pursuits once they get there.

That is a large part of what the President’s educate to innovate
initiative is about which he announced originally in November of
2009 with at that time over half a billion dollars in private sector
and philanthropic support for efforts in which national laboratories,
corporations, and universities would provide real life scientists and
engineers and mathematicians to go into classrooms and work with
teachers to improve the curriculum, to develop more hands-on ac-
tivities and experiments so kids could learn about science and engi-
neering by doing it rather than just by being lectured about it.

And so they would have more role models of both genders of
every ethnicity to establish in real human terms what exciting and
interesting careers are available to kids who pursue science and
engineering and math.

We have got to get better at that. That is probably, of the four
pillars of continuing strength, the research universities and na-
tional laboratories, the private sector, the capacity to translate be-
tween discovery and applied innovation in the marketplace and
STEM education, STEM education is I think the one and the Presi-
dent thinks is the one that requires the most additional effort to
bring us up to speed. You see it in the international test scores.
You see it in other measures and, yet, we also have fantastic exam-
ples of creativity and accomplishment in our young people.

If you go to the Intel science talent search finalists dinner and
look at their displays as I have every year since coming into this
position, if you meet with the middle school mathletes who have
won national mathematics competitions, we have got some incred-
ibly bright kids out there. We just have to do a better job of nur-
turing more of them, inspiring more of them, and preparing them
when they get into these fields.

Mr. FATTAH. Thank you.

STEM EDUCATION AT THE TERMINAL DEGREE LEVEL

And you are absolutely right that we need help at every level.
And I just commented in the congressional record and it is a very
significant effort by ExxonMobil in terms of the national math and
science initiative and a hundred plus million dollar commitment.

But let me talk to you not about K to 12 STEM education, but
at the terminal degree level. We have a dearth of American citizens
of any stripe pursuing terminal degrees in the hard sciences.

What can you tell us about why this is a continuing challenge
and what are your recommendations as it relates to the President
and his budget to address this issue? We have a number of entities
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under the jurisdiction of the subcommittee that are involved in ef-
forts in this regard, so I would be very interested in your thoughts.

When we look at people pursuing terminal degrees in nuclear
physics or computer information science or any of the hard
sciences, we are challenging ourselves in terms of the critical skills
that are going to be necessary.

And just, for instance, in our federal agencies, there is going to
be a major critical skills shortage just over the horizon unless we
prepare more young people for these roles just in terms of, for in-
stance, the nuclear stockpile, our non-proliferation work, I mean,
just across a whole range of issues.

So I would be interested in your comments.

Dr. HOLDREN. Well, again, thank you for the very good question.
I would say a couple of things about it.

Number one, the number of people who pursue and complete ter-
minal degrees in science and engineering and math is deficient for
a couple of reasons. One is too few people entering these programs.
And the second reason is losing too many along the way.

And the reasons we have too few entering the programs are
largely the reasons I just talked about, deficiencies in our inspira-
tion and preparation and the combination of those at the K through
12 level. So too many kids who have the talent and potentially the
curiosity and the excitement to excel in these fields decided to excel
in something else.

But a further problem and a very important problem is too many
people who enter college with the idea of majoring in math or engi-
neering or science transfer into other fields along the way because
they become bored, they become disenchanted. The way they are
taught science and engineering and math at the university level is
not what it needs to be to keep them inspired and engaged.

And on that particular topic, I have a couple of assurances to
offer you. One is that my associate director for Science, the Nobel
Laureate Carl Wieman, has focused most of his attention since get-
ting the Nobel Prize not on doing more Nobel Prize-level physics
but on understanding better what works and what does not work
in college-level education in science and engineering and math.

And Wieman and his colleagues in that pursuit have developed
some very important research findings that establish that it is
quite practical to improve by a factor of two or more the success
of college science, math, and engineering teaching both in terms of
how much the students actually learn and in terms of how excited
they stay about what they are doing.

And we are currently conducting a new PCAST study looking at
the first two years of college education which is where you lose
most of these folks to figure out how to apply these new research
findings and specific programs which will cause them to spread.

And I have already spoken and Carl Wieman has spoken with
the presidents of many of our research universities who are equally
excited about the possibility of doing much better at this part of the
effort, of keeping kids, young people engaged in science and engi-
neering and math in college pursuing those goals in those fields,
doing it more successfully, staying more excited, and addressing
that particular problem.
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Mr. FarTtaH. Well, I am going to wrap up with just two more
questions on this point. But one of the ways that we solved this
problem in the past, because this problem has been with us for a
while, is that we had foreign-born students to actually dominate
many of these programs in the hard sciences at our great univer-
sities here in America and many of them would end up staying.
And they would become citizens and they would have the terminal
degrees. And our industry would have the intellectual genius nec-
essary to go forward.

But now you have students who end up getting the degree who
are going back to their native countries and being part of what is
essentially the economic competition to our country long term.

So we have a number of challenges and we have to get more
American-born students to pursue hard science degrees and we
also need to keep talent that is coming to America for an education.
We need to try to hold on to more of that talent to the degree that
that is possible.

SCIENTIFIC AND TECHNOLOGICAL CHALLENGES

So I am interested, and I will end here, as you look at the broad
spectrum of work, and your testimony touches on a number of
issues, and we have obviously a range of challenges, but as the lead
science and technology advisor to the President, if you could just
comment in more general terms about what you see as the Nation’s
most pressing scientific and technological related challenges over
the near-term horizon of the next 10 and 20 years that you believe
we should be focusing on here in the Congress and in terms of our
priorities relative to appropriations.

Dr. HOLDREN. Well, again, another good and rather sweeping
question. Let me say a couple of things about it.

First of all, in terms of students from other countries who grad-
uate in science and math and engineering from our universities, as
you say correctly, some of them do go back to their home countries.
That is not in itself entirely bad for the United States to have high-
ly educated people going back who have experienced the advan-
tages of the economic and political system of the United States.

It is one of the ways over the long run that we work to change
the economic and political cultures in those countries because a lot
of these students become leaders in their countries and their views
about the United States and how we do things become very impor-
tant.

But it is also important that we not make it too difficult for those
who would like to stay to do so. And in some respects in our visa
policies I am afraid we have done that. We are looking at our visa
policies to see if there are modifications that would make it easier
for those foreign born students who do want to stay in the United
States and who have been educated in science and engineering and
math in our universities, make it easier for them to pursue that
choice to stay and apply their talents in this country because we
have gotten great benefits from the talents of foreign-born students
who have decided to stay.

You also asked me what the great challenges are. I mean, clearly
a structural challenge is that part of the problem of inspiration and
keeping students in these fields is having them confident that
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there will be exciting and interesting jobs available for them to
take up after they graduate.

And that again is a matter of ensuring that the private sector
makes the investments that they should be making, that we make
the investments and the private sector makes the investments in
science and technology infrastructure. That includes information
technology, high-speed computing. It includes infrastructure in
space which we use for communications, for geopositioning, and for
many other purposes. We have to continue making the investments
if the jobs are going to be available for those students to engage
in.

In terms of substantive challenges, what are the things that we
really need to be getting right in science and technology going for-
ward? I mean, clearly a huge substantive challenge is in the do-
main of how do we strengthen manufacturing again in this coun-
try? What can we do with nano-tech, with info-tech, with bio-tech,
with the intersection of those to develop a much stronger manufac-
turing sector again in this country?

And that is something that we are spending a lot of time looking
at jointly with the National Economic Council and in concert with
many of the high-tech CEOs and leaders in this country and in the
research universities and the national laboratories. How do we
apply these rapidly advancing scientific developments in the do-
mains I have mentioned to translate them into new industries, into
new jobs?

In terms of another substantive focus that is going to be im-
mensely important, it is what I would describe as the energy-econ-
omy-environment intersection. We need affordable and reliable en-
ergy to fuel our economy, but we need to get it in ways that do not
imperil our national security in the way our very heavy dependence
on imported oil from unstable regions does today. We need to get
it in ways that do not imperil our environment.

There are tremendous technological challenges and opportunities
at this intersection of energy, economy, and environment in which
we need to be the leaders. We need to be the leaders in new battery
technology. We need to be the leaders in fuel cell technology. We
need to be the leaders in smart grid technology.

And, again, these are challenges, but they are also enormous op-
portunities that can constructively occupy a lot more graduates of
science and engineering and mathematics from our great univer-
sities than we are generating now.

Mr. FATTAH. Thank you very much.

Thank you, Mr. Chairman.

Mr. WoLF. Thank you.

Mr. Culberson.

Mr. CULBERSON. Thank you, Mr. Chairman.

COMPLIANCE WITH CHINA LANGUAGE FROM FISCAL YEAR 2011,
CONTINUED

Dr. Holdren, I noted in your response to Chairman Wolf's ques-
tions that the Administration has decided that any negotiations
that the President conducts are an exemption to the policy adopted
by Congress.
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Dr. HOLDREN. I have to say first of all Congressman Culberson,
I am not a lawyer.

Mr. CULBERSON. Right.

Dr. HOLDREN. But I have been advised by our counsel and con-
sultation with the Department of Justice that we must take care
not to infringe the President’s constitutional authorities in relation
to the conduct of foreign relations, and diplomacy in particular.

Mr. CULBERSON. I am always astonished in the time that I have
been here that the number of administration officials who forget
that the President’s responsibilities under the Constitution are ac-
tually very narrow, and in fact are limited to: the President is the
Commander-in-Chief of the Army, shall have the power to make
treaties, and shall have power to fill up vacancies. That is it.

It will be the chief executive officer of the United States, and
chief executive officer means to execute the laws enacted by Con-
gress, and the Congress just enacted and the President just signed
into statutory law an absolute, ironclad, unambiguous requirement
that none of the funds made available by the Congress to the Ad-
ministration may be used for NASA or your office to develop, de-
sign, plan, promulgate, implement, or execute a bilateral policy
program, order, or contract of any kind to participate, collaborate,
or coordinate bilaterally in any way with China or any Chinese-
owned company unless that activity is specifically authorized by
statute and enacted after the date of enactment of this law.

It is not ambiguous, it is not confusing, but you just stated to the
chairman of this committee that you and the Administration have
already embarked on a policy to evade and avoid this very specific
and unambiguous requirement of law if, in your opinion, it is in
furtherance of the negotiation of a treaty, right?

Dr. HOLDREN. Well, Congressman, I say again.

Mr. CULBERSON. It is exactly what you just said. I don’t want to
hear about you not being a lawyer. If you are

Dr. HOLDREN. Okay, as long as that is——

Mr. FATTAH. Can we let the witness answer the question, please.

Dr. HOLDREN. What I have been informed is that a variety of
opinions, previous signing statements and other legal documents
have found that the President has exclusive constitutional author-
ity to determine the time, the scope, and the objectives of inter-
national negotiations and discussions as well as the authority to
determine the preferred agents who will represent the United
States in those diplomatic exchanging.

Mr. CULBERSON. Okay.

Dr. HOLDREN. And I have been informed similarly——

Mr. CULBERSON. Okay.

Dr. HOLDREN [continuing]. And I am not qualified to dispute

Mr. CULBERSON. You are just following orders.

Dr. HOLDREN [continuing]. Or argue with you about what I have
been advised that as a result of those exclusive constitutional au-
thorities that have been asserted to me by people who are lawyers
and who work in this domain that the provision of the legislation,
which you just read, should not be read to restrict activities that
support those constitutional authorities.

Now you can argue that with me till the cows come home, but
I will lose, I am not a lawyer, I don’t know how to argue that point.
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Mr. CULBERSON. Oh, no, I am not arguing about it legally, this
is just common sense and it is plain English. And all of your money
flows through this committee.

Dr. HOLDREN. I understand. I understand that.

Mr. CULBERSON. I just laid out for you they are now evading the
law just enacted by Congress.

Essentially, obviously the White House’s position is that any ac-
tivity that your office engages in or any division of the executive
branch engages in with China or any Chinese-owned company is
obviously going to be classified as being in furtherance of negotia-
tions involving treaty responsibilities of the President in the Con-
stitution.

I mean you just laid out for us very clearly how you intend to
evade the very explicit and unambiguous law enacted by Congress.
It is very distressing and you are not likely to—I mean you need
to remember that the Congress enacts these laws and it is the chief
executive office’s job to execute those laws, and this is unambig-
uous.

Your office cannot participate, nor can NASA in any way, in any
type of policy, program, order, or contract of any kind with either
China or any Chinese-owned company.

Now if any employee of yours, if you or anyone in your office or
anyone at NASA participates, collaborates, or coordinates in any
way with China or any Chinese-owned company you are in viola-
tion of the statute, and frankly not only are you endangering your
funding, you are endangering—I mean this is not only—it is a di-
rect violation of law and it is up to the chairman and this com-
mittee to decide how to enforce or frankly to—what remedies are
available for what is obviously the—your intent to violate this—
the Administration’s intent to violate this law.

Dr. HOLDREN. Congressman Culberson, I——

Mr. CULBERSON. You have a huge problem on your hands.

Dr. HOLDREN. I hear

Mr. CULBERSON. Huge.

Dr. HOLDREN. I hear you very clearly. It is not our intention to
evade this law as you say, we intend to comply with it insofar as
it does not infringe on the constitutional authorities that I have
been advised exist.

Mr. CULBERSON. I understand.

Dr. HOLDREN. I said we would review on a case-by-case basis ac-
tivities with China as to whether they are precluded by this legisla-
tion or not, and we will inform the committee, as the chairman has
asked, of those considerations.

But I am very much aware that there are many activities that
we would have carried out with China or might have carried out
with China that will be precluded by this, that do not fall under
the President’s constitutional authorities with respect to diplomatic
relations with other countries.

Mr. CULBERSON. The President’s responsibilities for negotiating
treaties with other countries are obviously set out. I mean he has
got that responsibility set out in the Constitution, but the scope,
the extent, the deal, the manner in which he conducts those nego-
tiations are what officers of the executive branch are authorized to
do.
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Now, frankly, the existence of your office—you are a creature of
statute. Every officer in the executive branch was created by a stat-
ute, by Congress, and funded through this committee, so the scope
of the President’s responsibilities again are all designed by statute.
You have now got a statute that preempts every other statute on
the books.

Now I am a good enough lawyer and practice enough in court to
know that what you have just given us from the chief counsel’s of-
fice is very revealing, Mr. Chairman, because obviously the White
House is now going to engage in a—rather they have obviously
identified a way to evade the intent of Congress, and are obviously
going to try to classify anything you are doing with China as in
pursuit of a treaty, but that is not going to fly.

It has been signed into law, and the limitation that the Congress
enacted preempts every other statute of the books, it is a long
standing rule, and this one again is just common sense, that a law
that you pass today that is, for example, very specific in regard to
a particular subject, not only does a law passed today preempt
every other law passed before it, but number two, particularly if
the law today that is very specific, it deals with a particular sub-
ject, that absolutely preempts every other law passed before it, and
that is just a general rule.

In this case it is even more specific, and this is not legal, it is
just common sense, Dr. Holdren, that you can’t participate, collabo-
rate, or coordinate in any way with China or any Chinese-owned
company unless that activity is specifically authorized by a law en-
acted after the date of enactment of this division.

So you need to tell the lawyers, the General Counsel’s Office
what you just read to us now threatens their funding. I am a pretty
good lawyer, and I can think of lots of ways to help the chairman
of this committee and other subcommittees enforce the law. I mean
it doesn’t have to be just lawsuits, there are a thousand ways to
enforce the law, all kinds of creative ways to enforce the law. I
mean the law is essentially what—you know, the law is meaning-
less unless it is enforced, and it doesn’t have to be just through a
judge.

Trust me, the chairman of this committee and the Appropriations
Committee is charged with enforcing the law. What you just read
to me endangers, frankly, your funding, and the Office of General
Counsel’s funding. I intend to go after all of them in every division
of the White House.

You have just opened the door for me, and I think it is very re-
vealing. You just gave us a peek behind the curtain. You are obvi-
ously not going to pay any attention to this law if the General
Counsel’s Office tells you that this activity that you are engaged in,
Dr. Holdren, or your subordinate, is in furtherance of a treaty. You
have just told us you can go right ahead and do it.

Dr. HOLDREN. What I have said, Congressman Culberson, it is
not our intention to declare that every activity in which we do or
might engage with China falls under the category that is within
the President’s exclusive constitutional authority. That is not our
intention.

And I am sure that this provision, as long as it stays in force,
and I must admit I am very hopeful that when the next round of
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appropriations comes there will not be a similar restriction in it be-
cause it will be restricting. It will be restricting. There is no ques-
tion about it.

Mr. CULBERSON. So not every activity.

Dr. HOLDREN. It will be restricting.

Mr. CULBERSON. Not every activity is going to be cut off. And so
clearly you are already beginning to identify some.

I just think it is very distressing and disturbing. Not only does
it ignore the intent of Congress, but you are also blindly ignoring
the threat posed by China.

I heard you respond earlier to questions from the chairman that
you took your BlackBerry to China. Do you know that Google ex-
ecutives, and frankly no executive of any company I know, will per-
mit their employees to take their cell phones or iPads or whatever
to China. Google actually requires that their employees—the only
thing they can take is a stripped down notebook that has a web
browser on it, and then when they return the machine is destroyed.

Dr. HOLDREN. Uh-huh.

Mr. CULBERSON. Do you know about that? You nodded your
head. You are familiar with that.

Dr. HOLDREN. No, I do know about that, sir.

Mr. CULBERSON. Do you know about the National Security Agen-
cy and the policy of the United States military not to permit any
U.S. military officer or any government official, and I think it is
even true, Mr. Chairman, of the State Department, I think you
serve on the committee with Kay Granger, I don’t believe anybody
from the State Department takes a PDA or a wireless computer de-
vice of any kind into China. You sync your BlackBerry at the White
House don’t you?

Dr. HOLDREN. Sir, I am not sure what the State Department
does, but the policies of the White House in this regard have cer-
tainly been vetted with our security agencies, and I suspect the
reason for a difference between what Google requires and what the
White House requires is that we have greater confidence in the
technical abilities of the people who are working for the Adminis-
tration in the security domain to make these devices secure. If that
judgment is misplaced and we learn about it clearly we will correct
it.

But again, it is my understanding that the experts, including ex-
perts in the NSA and the FBI and the expertise available to our
intelligence community in this domain, is that we can make these
devices safe for us to use in China.

And again, you know, you are outside my domain of specific ex-
pertise. The advice I am getting on this from people who are ex-
perts is that we can safely do this, and so we do.

Mr. CULBERSON. Your BlackBerry syncs wirelessly or do you sync
it at the White House with a hard plug in?

Dr. HOLDREN. No, it syncs wirelessly.

Mr. CULBERSON. Okay. Well, Mr. Chairman, I know you are
going to help educate Dr. Holdren on what obviously everybody else
in the government knows, and that is you don’t take wireless de-
vices into China. The extent of the espionage, the aggressive at-
tempts by the Chinese to penetrate the U.S. government and pri-
vate companies with cyber attacks is something you, as a science



273

advisor, ought to know better than anybody else, and I am frankly
very disappointed, disturbed to hear that you already found a way,
in your opinion, to evade the law enacted by Congress, and that
you are also obviously indifferent to or unaware of the aggressive
attempts by China to go after the United States in stealing our
technology in cyber attacks. It is just very disturbing, Mr. Chair-
man, and you have been very gracious.

I will save my other questions for the next round.

Mr. WoLF. Mr. Schiff.

Mr. ScHIFF. Thank you, Mr. Chairman.

Thank you, Doctor, for being here. I just want to echo a couple
comments you made earlier in terms of the situation with grad-
uates of institutions of higher learning who can’t stay in the coun-
try.

Caltech is in my district, as you know, and it is a cause of great
concern for me that we have these very bright people come to
Caltech from all over the world that get advanced degrees in math,
science, and engineering, they want to stay, they want to start a
business, they want to hire Americans, and we boot them out of the
country. They then go elsewhere and compete with us.

And while I acknowledge there is certainly a benefit in having
bright people educated in America in other countries, there is an
even greater advantage in keeping them here to help grow our
economy, and I have been working on legislation that would pro-
vide for those that graduate with advanced degrees in math,
science, and engineering who want to start a business and hire five
An(lieri(ﬁ:lns we should give them a green card and encourage them
to do that.

SUPPORTING LARGE RESEARCH FACILITIES AND INFRASTRUCTURE

I wanted to ask you a comment on something. Having access to
cutting edge research facilities is increasingly important to our Na-
tion’s ability to make game changing discoveries. Given the in-
crease in cost to build and operate these facilities around the globe
we often now have to work with partners to keep costs down. In-
creasingly the construction of these large facilities, such as the 30-
meter telescope in Hawaii, not only require non-federal contribu-
tions, but also sophisticated international collaboration. Important
international partners need to understand U.S. plans are going for-
ward to ensure that we get the most bang for our buck and that
U.S. scientists are participating and having access to these cutting
edge facilities.

In what ways are the White House and the Office of Science and
Technology Policy leveraging international and non-federal funding
commitments for large facilities sponsored by federal agencies such
as NSF, NASA, and the Department of Energy?

Does OSTP actively work with federal research agencies to spur
negotiations to ensure that proper planning, design, and develop-
ment can occur?

Dr. HOLDREN. Well, thank you, Congressman Schiff. The answer
is yes, on all counts. That is OSTP does have the lead responsi-
bility in the White House for working with all of the science and
technology rich agencies in what they do jointly with other counties
and in international collaborations, including ITER, the Inter-
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national Thermal Experimental Reactor, including international
high energy physics experiments, includes the astronomical kinds
of facilities you are talking about.

We have as one of our four divisions, the Division of National Se-
curity and International Affairs, which has within it the responsi-
bility, and a number of people work in that domain very specifically
to work with the DoE, with the NSF, with NOAA, with NASA on
the development and implementation of cooperative efforts, which
as you point out are enormously important.

Mr. ScHIFF. Let me ask you another question related to my first
comment in terms of the visa situation.

INSPIRING INTEREST IN STEM EDUCATION

Over the years I have brought a great many astronauts to my
district to meet with middle school students, and I brought an as-
tronaut to a middle school in Pasadena, one of the lowest per-
forming schools in my congressional district. He was particularly
good with the kids. They all are very good, but he was particularly
good.

He had a bunch of NASA patches in his trouser pocket that he
offered to give the kids if they could get certain questions right.
They had to earn the patches. And the first question he asked kind
of bugged me because I got the math wrong. He said that——

Dr. HOLDREN. You didn’t get a patch?

Mr. ScHIFF. I did not get a patch. I was lucky I didn’t put my
hand up.

The question was when he is on the shuttle he orbits the earth
every hour and a half, how many sunrises and how many sunsets
would he see in a 24-hour day?

I didn’t think it was that difficult a math problem, but the stu-
dents who are all middle school students, you know, guessed eight,
guessed six, guessed twelve, and then one child put up his hand,
and I think the correct answer was thirty-two, which was—when
at the astronaut reached to take out a patch and give it to him I
realized that the answer I had was wrong, I was off by four, and
I spent I think the rest of the presentation figuring out——

Dr. HOLDREN. Trying to figure it out.

Mr. ScHIFF [continuing]. Why I got the math wrong. It really
bugged me. I had to get him to explain it to me afterwards.

But I wondered when he gave this to this young child whether
that middle school student knew he was gifted.

And you know my district is a suburban, largely middle income,
but there are a lot of lower income families, particularly served by
this school, and I wondered, you know, this kid who put up his
hand among 300 other kids was clearly gifted to get it right, to get
it right in front of 300 other classmates who were all guessing all
over the boards, and I wondered whether he knew he was gifted,
whether his teacher knew he was gifted, whether his parents knew
he was gifted, and what the odds were that that child would make
it in his lifetime the one mile from there to Caltech, and I thought
the odds were probably not very good, and in some respects the
odds of coming to Caltech from half way around the world were
better and easier than coming from a mile away from Caltech.



275

And I wonder what your thoughts are and what we could do
about that. How do we make sure that we identify talented young
people like that? That we give them every opportunity to make
their way what geographically is a short distance, but in terms of
society and everything else may be an infinite distance. What can
we do about that?

Dr. HOLDREN. Well, first of all I would say I would guess that
the odds of that student making it the one mile to Caltech went
up because astronaut came to that classroom, and they went up
both because of the inspiration that that visit provided and because
the nature of the interaction called attention to that kid’s talent in
a way that the teacher couldn’t help but notice, and the kid prob-
ably noticed that he was able to do something that the other kids
weren’t.

Mr. ScHIFF. And this Congressman wasn’t able to.

Dr. HOLDREN. I didn’t want to mention that.

That is one of the ideas that is behind this educate to innovate
initiative in trying to get more real world scientists and engineers
and mathematicians into classrooms working with kids. It is not
just for the inspiration, but it is for the nature of the interactions
that reveal talented kids who might not have known themselves
how talented they were until they have the opportunity to engage
in these kinds of interactions with somebody who has succeeded in
these domains.

And we have found by the way as you did in this instance that
astronauts are enormously effective in this domain. They are very
highly trained, they are very smart, they are very interesting in
terms of the way they think about physical problems and the phys-
ical world and can relate them to kids.

I have got so many examples that are similar to yours of seeing
astronauts interact with kids. We had five astronauts when we had
Astronomy Night for Kids on the White House lawn in October of
2009. We had Sally Ride, the first American woman in space. We
had Mae Jemison, the first African American woman in space. We
had Buzz Aldrin, the second person to set foot on the moon. We
had of course Charlie Bolden, the NASA administrator. And we
had John Grunsfeld, the Hubble repairman, the guy who spent 55
hours walking in space, and we had 300 kids from middle school.
Kids who either had done particularly well in science and math or
who had been recently rapidly improving their performance. That
was their reward is being able to come to this event. And the inter-
actions were just mind boggling.

We had moon rocks and we had a portable planetarium, we had
16 telescopes, but the interactions between those five astronauts
and those 300 kids I would bet changed a lot of lives. I mean this
is one very important way that you get it done, but we have to do
more as your question suggests to be able to reach into the commu-
nities that are less well off, that are less likely to have parents in-
spiring their kids and teaching their kids, and we have to figure
out more ways to make this happen.

Mr. ScHIFF. Do we have a mechanism, you know, I know many
areas have magnet schools, but do we have a mechanism to iden-
tify students at a very young age like this who have this talent and
pull them into a special program?
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Dr. HOLDREN. We try to do it in part with science fairs, and as
you know the President has given a lot of prominence to the value
of science fairs and robotics competitions and math competitions
and so on, which start at a very early age. I have a grandson of
ten who just competed in a science fair in a public elementary
school in Falmouth, Massachusetts where he lives, and it was clear
to me—I was not there, but my wife went, my wife is a scientist
as well, and she went as one of the people sort of observing this
whole thing—and it is apparent that these experiences that kids
have in science fairs in developing their own experiments and ex-
plaining them to people are a way in which kids of exceptional tal-
ent do get identified early, and then the trick is—again, your ques-
tion goes to this—what to you do once these kids are identified by
their teachers? How can you provide the resources needed to en-
sure that that talent get develops, that that inspiration continues?
And we are thinking about that. We are trying to think about what
both the limitations and the opportunities are associated with
these kinds of competitions, which have become immensely pop-
ular.

I don’t know if you were able to go to the science and engineering
fair on the mall last year, but the robotics displays were the ones
that were most overwhelmed. The second most overwhelmed dis-
play—and I think 500,000 people came to this weekend event—but
the second most overwhelmed display was the NASA display where
they had real live astronauts meeting kids and talking with them.

But the first most overwhelmed display was the robotics where
kids were dealing in hands on ways with robots and being able to
modify them and make different kinds and so on and so forth, and
that is just a wonderful mechanism for identifying particular kinds
of talent, and we have to figure out what the next steps can be.

Mr. ScHIFF. Well, I would love to stay in touch with you on that.
We have great robotic programs in my district as a result of
Caltech. They work with a lot of our local high schools on robotics
programs.

But it still seems a bit haphazard what you are describing. It re-
quires a student to kind of self-initiate and gravitate towards a
science fair.

I got the impression, although it may not be correct, that some
of our competitor countries, they will identify these students
through examination and then they are put in a certain program,
track, et cetera, quite methodically to cultivate that talent.

I don’t know that we want to go exactly down that route, but it
seems we may be missing a lot of our native talent.

Thank you, Mr. Chairman.

Mr. WoLF. Thank you, Mr. Schiff. Have you seen Waiting For
Superman?

Dr. HOLDREN. I have not seen it.

Mr. WoLF. I will get you a copy. If I do, will you watch it?

Dr. HOLDREN. Oh, absolutely I will. I think Carl Wieman has al-
ready been trying to get me to watch it.

Mr. WoLF. Have you seen it?

Mr. ScHIFF. No.

Mr. WorF. I will get you a copy.
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I think the answer is there, and it is a very powerful movie. At
the end, some of the young people want to get in a school, and the
decision as to whether they will be able to do it is based on wheth-
er they win the lottery. They follow the families, and those who
win the lottery are cheering. It is almost like a hockey game or a
basketball game where the parents cheer because their young child
gets in. Then the two or three who never make it go home. One
is from California, and I will get you a copy. I will try to get it for
you certainly by the time to go home for the recess, and you should
watch it.

Also, we are losing astronauts. I bumped into an astronaut the
other day, and for the record we can check and make sure that
what I am saying is accurate, but he told me the astronauts are
leaving in droves based on the Administration’s position with re-
gard to NASA and space. We don’t want to get to the point that
we don’t have any astronauts or where the astronauts are so rare.

Dr. HOLDREN. I agree.

Mr. WoOLF. I took the NASA Administrator down to an intercity
school in Washington, D.C., and I think every child deserves that
opportunity ,and not just, you know, a handful.

NASA’S FISCAL YEAR 2012 BUDGET LOGISTICS

With regard to the NASA budget, science investments were sup-
posed to be an area of particular emphasis in the 2012 budget re-
quest, but the emphasis seems to have been very unevenly applied.
Agencies like NSF, NIST, and the Department of Energy Office of
Science received significant increases, but NASA, the fourth largest
R&D agency and one that we were all raving about, was held flat
from 2010.

How does a flat NASA budget reflect the Administration’s em-
phasis on scientific investment?

Dr. HOLDREN. Well, as you know, Mr. Chairman, NASA has a
great many functions under its roughly $18.5 billion budget, and
we have been trying in the Obama Administration to strengthen
the science within that.

We think one of the things that happened over the prior adminis-
tration when there was a grand vision for expanding our activities
in human exploration, but the budgets for that were never pro-
vided, is that the science budget suffered, and we have been in the
process of trying to build them back up, but we are living as you
know in an extremely difficult budget time.

I mean if I were a king, NASA would have a bigger budget so
that we would be about both to pursue a vision for advanced tech-
nologies to take us farther and faster in space so that we would be
able to fund all of the earth observation that we really need NASA
to be doing, so that we could fund all the looking outward that we
need NASA to be doing.

Unfortunately at this particular juncture there is not enough
money and some difficult choices have been made.

I said early on that while I agree with you that science and tech-
nology did much better in the 2010 Continuing Appropriations Act
than nearly any other sector of government activity, that still
doesn’t mean that we are doing as well as those of us who are fo-
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cused on the challenges and the opportunities in science would
have liked.

Mr. WoLFr. Well, I would agree with you. The Administration
needs to step forward and deal with the entitlement issue, Medi-
care, Medicaid, and Social Security. We don’t want to get off into
that subject, but the President appointed the Bowles-Simpson Com-
mission, and then he walked away from their recommendations two
different times. If he had embraced it by dealing with the entitle-
ment issue, you could plus up many of these accounts.

But the question was, the others had increases and NASA has
a flat line, and that just doesn’t make any sense.

Last year, you attempted to cancel NASA’s exploration program
and were soundly repudiated by Congress. It seems like the Admin-
istration didn’t learn its lesson, though, because this year’s NASA
budget is also unacceptable.

You are once again proposing big increases in earth science,
space technology, and commercial space flight, and paying for those
increases by cutting the exploration program, which is budgeted at
more than $1 billion below the authorized level.

Why does the Administration insist on using the exploration pro-
gram as the bank to pay for the other priorities?

Dr. HOLDREN. Well, with respect, Mr. Chairman, I wouldn’t have
phrased it quite that way. I think first of all that the 2010 Author-
ization Act from NASA contained much of what the President
wanted and it also contained much of what the Congress wanted.
I thought it was a pretty good compromise between positions that
initially seemed to be quite far apart. So I didn’t consider it a re-
sounding repudiation of what the President wanted to do.

With respect to the amounts of money in space exploration, the
President’s budget still funds at a very substantial level, the key
ingredients of that, the heavy lift vehicle, the multiple purpose
crew vehicle, but it was necessary.

And you referred to the astronauts. It is necessary if we want to
maintain access for U.S. astronauts to the $100 billion Inter-
national Space Station on U.S. rockets, if we want to minimize the
gap during which we would be dependent entirely on the Russian
Soyuz, we absolutely have to make investments in commercial crew
development, and at the same time we need to invest in those tech-
nologies, the heavy lift and the multipurpose crew capsules to be
ready for the next step, and there is a balancing act involved in
doing that under a budget cap that is lower than what one would
want to pursue all of those goals.

I think the President’s budget made the best choices that NASA
and the President’s other advisors thought could be made under
the circumstances, and taking into account that we were restrained
until the recent passage of that 2011 Continuing Appropriations
Act, we were restrained by the language in the 2010 Appropria-
tion’s Act which heavily restrained NASA from moving any re-
sources around in the Constellation Program, and by the time we
were relieved of that constraint you weren’t in the same position
that you would have been in if throughout fiscal year 2011 one had
had more flexibility.
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DEVELOPING NASA’S HEAVY LIFT LAUNCH CAPABILITIES

Mr. WoLF. The NASA Administrator has been quoted several
times saying that NASA is not going to build a 130 metric ton
launch vehicle, which is a requirement of the authorization and
now the fiscal year 2011 appropriations bill also.

Between statements like that and a budget request that signifi-
cantly underfunds the authorized exploration program it looks like
the Administration has no regard for the legal requirements of the
authorization.

Do you view the lift capability requirement as legally binding?

Dr. HOLDREN. Mr. Chairman, first of all I believe——

Mr. WOLF. It has got to be really difficult to pick what you want
to like. This is not a cafeteria government, it is

Dr. HOLDREN. Look, I understand that, and I believe that the ad-
ministrator has clarified his views on that and has made clear sub-
sequently. There was a statement he made in response to a ques-
tion from a reporter that I think was at best less than a complete
commitment to the 130 tons, but he has clarified that subse-
quently.

I was at a meeting with him, a public session with at the God-
dard celebrating the anniversary of Goddard’s birth out in Mary-
land in which the administrator made very clear that he is com-
mitted to 130 tons, and I think that is a fact.

Mr. WoLF. I don’t want to put words in your mouth, but you do
view the lift capability requirement as legally binding then?

Dr. HOLDREN. I regard it as something that we are legally
obliged to pursue. I don’t think we can necessarily legislate success.
Ultimately we will get 130 tons. Whether we will get it by the date
specified in the legislation that is something we are obliged to try
to do and we will try to do it.

But I am concerned, I know the administrator is concerned that
sometimes what is Congress wants, however admirable, is not nec-
essarily achievable under the available budgets and in the time
available.

So we are going to try, we are going to do everything we can to
1get this capability by the date specified, but it is going to be a chal-
enge.

Mr. WOLF. The Administration advocates for the development
and deployment of a smaller launch vehicle, such as one with 70
to 100 metric tons of lift. A vehicle of this size would be oversized
for servicing the Space Station, but undersized for deep space ex-
ploration.

What would the mission be for a 70 to 100 metric ton launch ve-
hicle, and why would the development of the smaller vehicle be a
useful achievement?

Dr. HOLDREN. Well, I would say that is a question that goes be-
yond my expertise, and it is one that I would direct to our col-
leagues at NASA.

I could speculate as to the value of that intermediate step in
terms of preparing the way for the larger capability that ultimately
we will need, and I would speculate that there are a variety of
kinds of payloads that would fall in that range that would still be
extremely useful to be able to get up there, including the possi-
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bility, should the 130 tons not be available by the specified date,
to launch the components we need in pieces and put them together
in orbit, but that would be speculation.

I know that NASA is engaged in a detailed study of how best to
meet the goal that the Congress has specified, and my under-
standing is that that study will be ready by mid-summer and will
be provided to the Congress, and I think it would not be terribly
productive for me to try to second guess what it is going say.

Mr. WoLF. Well, maybe you have answered this, but I want to
kind of lock it down so there is no misunderstanding. In addition
to funding issues, NASA’s work on the exploration system is being
delayed by foot dragging within the Administration on the vehicle
designs and acquisition strategies for the crew vehicle and the
launch system.

NASA told us that they can have these decisions made and com-
municated to the Congress by June 20th, which you are ref-
erencing, but we are hearing reports that others in the Administra-
tion want to delay that.

Any further delay is, I believe, unacceptable and I assume you
would agree. Will you commit to us right now that the exploration
implementation plan will be done and submitted by June 20 as
NASA has planned?

Dr. HOLDREN. Mr. Chairman, I cannot guarantee NASA’s per-
formance, but I have heard no reports that anybody is trying to
slow them down, that anybody has suggested that it would be ac-
ceptable to deliver that report later.

It is my understanding that that is their goal, that that is their
intention, and I expect they will meet it, but I can’t guarantee you
personally since I am not at NASA and not engaged directly in this
process.

I will certainly convey to the administrator your view as ex-
][O)ressed here that that deadline is firm and it is essential that it

e met.

Mr. WoLF. Well, you are a very important person in this admin-
istration and in the space area, and we have been hearing that
there has been some effort to urge NASA to go slowly, particularly
since this appropriations process will then pass. But if you could
check with the Administrator——

Dr. HOLDREN. I will do that.

Mr. WOLF [continuing]. And then get back to the Committee to
let us know that that June 20th date will be met. I would appre-
ciate it.

Dr. HOLDREN. I will do that, sir.

[The information follows:]

SUMMARY OF DR. HOLDREN’S DIscUSSION WITH NASA ADMINISTRATOR BOLDEN

At the House CJS Appropriations Subcommittee on May 4, 2011, Chairman Wolf
requested that Dr. Holdren call Administrator Bolden about the June 20 deadline
for NASA to submit its exploration implementation plan to Congress.

Response: On May 12, I talked to NASA Administrator Bolden about the explo-
ration implementation plan. I stressed the importance of completing the exploration
plan by the June 20 target date. Administrator Bolden confirmed that NASA is
making every effort to meet that date.

Mr. WoLF. With the funding levels proposed in the President’s
budget, NASA will be unable to meet the 2016 target date for ini-
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tial operation of the Space Launch System and the Multi Purpose
Crew Vehicle, which will further prolong the gap in our national
human exploration capability.

Aren’t you concerned about the possibility of additional years
without a NASA-owned system for getting Americans into space?
And what do you see as the impact on our national prestige and
security of a major delay in NASA’s exploration program?

Dr. HOLDREN. Well, first of all I am concerned about it, Mr.
Chairman, and I am doing everything I can within the constraints
that we are all working under to see that NASA does meet that
target and that we minimize, as I have said before, that we mini-
mize the period in which we are dependent on the Russian Soyuzy
for transport of our astronauts to the International Space Station.

I am concerned as you are by the possibility that the number of
people interested in becoming astronauts and remaining astronauts
will go down if we do not have assured means of providing access
to the space station.

We think the space station, by the way which under the Presi-
dent’s proposals, would continue to operate until at least 2020 is
an enormous resource for science and for technology development
and for the continuing inspiration of American young people seeing
American astronauts going back and forth to and from the space
station and operating and working and living there, and we want
that to be a viable resource with U.S. astronauts getting there on
U.S. rockets. That is our aim, that is my aim.

Mr. WoLr. Okay. We are going to go into STEM education. I
don’t want to keep others waiting, but I want to go into STEM,
which I am a big supporter of.

A year or two ago, and I guess we can check the figures, 50 per-
cent of the money that was available for STEM grants was left on
the table, and it was not accessed by students. You might want to
check and see if that is accurate and then get back to the Com-
mittee. I would appreciate that.

[The information follows:]

RESPONSE TO CHAIRMAN WOLF’S CONCERN THAT 50% OF STEM GRANTS GO
UNSPENT

At the House CJS Appropriations Subcommittee hearing on May 4, Chairman
Wolf expressed concern that 50% of STEM grants go unspent.

Response: Nearly all STEM programs are spending all their money, with these
notable exceptions: The Higher Education Reconciliation Act of 2005 created two
new need-based grant programs that complement funds awarded to Pell Grant re-
cipients: Academic Competitiveness Grants (ACG) and National Science and Mathe-
matics Access to Retain Talent (SMART) Grants. The former are awarded to Pell
Grant recipients in their first and second years that completed a rigorous high
school curriculum, while SMART Grants are given to Pell recipients in their third
and fourth years that major in technical fields or languages vital to national secu-
rity. Unfortunately, the number of students receiving the grants has been lower
than estimated, resulting in the amount of funds available exceeding the value of

ants awarded. Due to this unexpectedly low usage, the Department has rescinded

1.085 billion in total funds for the program since the 2008 fiscal year. This figure
includes a recession of $560 million in fiscal year 2011. Both ACG and SMART
Grants are scheduled to sunset after the end of the 2010-11 academic year and are
not scheduled to receive any additional appropriations.

Secondly, you mentioned something that triggered the idea. We
have asked the National Science Foundation to do an in-depth
study, which they hope to have some time this summer, as to why
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young people make a decision to go into math, science, physics,
chemistry, biology, the sciences. There seems to be some sort of
fifth or sixth grade deciding point there, and so the director of the
NSF is working with a number of other people to look at that.

If you have any ideas for that I urge you to talk to him and co-
operate. They hope to do a report, which we would then hope to
get into the hands of all of the school systems. Because there may
be somebody in some place that is doing something amazing, and
if we could just let people know about it that may be kind of the
silver bullet, if you will, for that issue. But if you could check on
those two things, I would appreciate it.

Dr. HOLDREN. I will talk with him. Dr. Subra Suresh is a good
friend and we spend a lot of time talking about these matters, and
I too have seen the research that indicates that kids actually decide
very early on their trajectory, and they either get excited about
science and math and engineering early or they may not get ex-
cited at all, and you are absolutely right, we have to work harder
to understand that and to make sure that for the kids with that
inclination and those kinds of abilities that they get the inspiration
to make those choices.

Mr. WoLF. Okay. With that I will just go to Mr. Aderholt.

Mr. ADERHOLT. Thank you, Dr. Holdren.

I want to follow up with chairman, just with the heavy lift, of
course with the understanding, my understanding that the cost of
developing a rocket with a lift of 70 tons, which was not fully inte-
grated into a robust plan for completing a 130-ton rocket, would
still be about 80 percent of the cost of a fully integrated plan.

The language in the CR bill for the heavy lift rocket indicates
that it will be simultaneous development of the upper stage of that
rocket.

The question would be how will your office help ensure that
NASA manages contract modification and other options to ensure
that the law is followed for simultaneous development?

Dr. HOLDREN. Congressman Aderholt, we will certainly be paying
attention to that and working with Administrator Bolden and his
staff to do everything we can to promote the successful achieve-
ment of the goals that the Congress has specified.

I think any interest in a 70-ton rocket would be in the context
of a fully integrated plan to get to 130 tons, and again, I think the
administrator has clarified his views on that subsequent to some
initial expressions which were less clear, and OSTP is also com-
mitted to that goal and we will work with NASA to try to ensure
its achievement.

Mr. ADERHOLT. Okay. Let me change into just another topic.

TORNADO DEVELOPMENT AND PREDICTION RESEARCH

Of course as you know the southeastern part of the United
States was hit by the series of tornados, I guess it was a week ago
today, and I think over the course of the southeastern states there
were approximately, and I think we are hovering around 350
deaths right now, actually a third of those are in the district that
I represent, and a lot of those is just north of Tuscaloosa, Bir-
mingham, that area that I represent.
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The question I have in relation to the tornados that hit. Do you
believe that the tornado genesis, the process by which a tornado
develops, is it the same in the humid southeastern United States
as it is in the central plain areas of the United States? Go ahead.

Dr. HOLDREN. Well, first of all the amount of energy available to
tornado formation is certainly affected by the amount of water in
the atmosphere and by the temperature of the atmosphere, and
both have been increasing. The temperature has been increasing,
the amount of water has been increasing. There are a lot of other
factors that govern the formation of tornados, including the inter-
action of weather fronts as you know, and so it is not a simple mat-
ter of saying simply if it is more humid and if it is hotter we are
going to have more tornados, but all else being equal, that is given
the other conditions that it takes to form tornados, if there is more
moisture in the air or more heat in the air the potential for power-
ful tornados is larger.

Mr. ADERHOLT. I see. How does the budget request for your office
or for NASA or NOAA reflect the need for research on these south-
eastern tornados, which you have indicated, you know, cause with
more humidity and the more rain would cause? Does your request
reflect research regarding that?

Dr. HOLDREN. There is certainly considerable research in NOAA
on that question, the National Oceanic and Atmospheric Adminis-
tration, and it is continuing.

The other relevant factor that I think is very important in this
case is the capacity to forecast tornados and provide early warning,
and NOAA’s budget is very important in that domain as well. In
fact we have a particular challenge in this domain because the
Joint Polar Satellite System, which was not fully funded in the
2011 is budget is essential to maintaining continuity of the capac-
ity to forecast tornados.

For all the tragedy that these tornados caused it would have
been even larger. The loss of life could have been significantly larg-
er had it not been for the amount of early warning that we had
in large part due to the continuing availability and functionality of
our polar-orbiting weather and climate satellites, and we could lose
that. In fact we are now projecting a gap in that capability some
time in the vicinity of 2015 because we have not made adequate
investments to put the next polar-orbiting satellite up there.

So this is a very important matter where the safety of our citi-
zens and the budget for NOAA come together.

Mr. ADERHOLT. No doubt, I mean the series of tornados that
went through I know Alabama last Wednesday can only be com-
pared to 1925, and when there were over 700 deaths, and of course
I think a lot of that is due to the fact that the early warning was
not there in 1925, and so, you know, the tornados that occurred
last Wednesday could have been much worse than 700 had there
not been that early detection, so I do understand and I do appre-
ciate that.

So okay, thank you, Mr. Chairman.

Mr. WoLF. Thank you.

Mr. Fattah.

Mr. FATTAH. Thank you.
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In this discussion about the tonnage for NASA, I am not sure
that in the past the Congress has been so specific about the level
of tonnage, and it is obviously challenging to think that as mem-
bers we would be able to kind of project forward the science. But
I think that the point is, is that where this requirement is in stat-
ute and if the science does not get us to the capacity to be able to
do it then we run against a circumstances that would be chal-
lenging. So it will be interesting as we go forward.

But I think that the focus and the direction is in the right—the
compass is correct. That is, that we want to produce a heavier lift
as we go forward in terms of tonnage. I don’t know that we have
the wisdom, even though we obviously put it in statute, to say that
somehow we are going to be able to do a certain tonnage. But not-
withstanding that it has been done and we will see where we go.

NOAA SEVERE WEATHER PREDICTIONS AND WARNINGS

I want to shift gears a little bit to NOAA, and I note that you
just commented on this, but in terms of the very severe weather
that parts of our country have faced and it is very unfortunate
about the deaths and injuries and the loss of property, but that
whether or not given the NOAA budget submission in the 2012
budget whether there are issues inside of that budget that will be
important for us to consider.

First is the severe weather issue. So we have the tsunami warn-
ings, we have the severe weather warnings, we have—a large part
of this request has to do with satellites, and if you could talk a lit-
tle bit about this issue it would be helpful.

Dr. HOLDREN. Well, I would be happy to talk about that issue,
although it is a vexing one.

When this administration came into office, we were faced with a
situation in NPOESS, the National Polar-orbiting Operational En-
vironmental Satellite System, in which the replacements for our
polar-orbiting satellite suite, which satellites are of great impor-
tance to our military as well as to civilian weather forecasting and
to climate monitoring, was over budget

Mr. FATTAH. If you would yield for a second.

Dr. HOLDREN [continuing]. Behind schedule, and under per-
forming.

Mr. FATTAH. If you will yield for a second, that is why the bin
Laden raid was delayed for one day because of weather, right?

Dr. HOLDREN. It does illustrate that forecasting the weather is
extremely important to military operations, but of course it is ex-
tremely important as well as we understand from this horrible ex-
perience in the southeast, it is extremely important for civilian pur-
poses as well.

And in hurricane season our hurricane tracking capability is ex-
tremely important to the safety and welfare of our citizens, and we
are very heavily dependent on this suite of polar-orbiting satellite
for these purposes.

I understand from the NOAA administration, Dr. Lubchenco,
that over 90 percent of the data that we use for forecasts beyond
48 hours comes from these polar-orbiting satellites, and if we lose
that capability, if it is interrupted, and particularly if it was inter-
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rupted for long, for that period the quality of our forecasts beyond
48 hours will be seriously degraded.

We are going to lose that capability now it appears for a period
of time no matter what we do because the budgets for the last cou-
ple years have not been adequate to keep even the replacement
program which we worked out with fewer instruments, fewer sat-
ellites, but still enough to do the basic job on track, and we need
to get that back on track in 2012.

The President’s 2012 budget makes a request that would get it
back on track. I very much hope that we will have the support of
the committee and the Congress as a whole in getting that done.

NATIONAL CAPABILITY GAPS IN HUMAN SPACE FLIGHT AND WEATHER
DATA

Mr. FATTAH. Well, let me delve into this a little bit, because
there have been a lot of comments about the fact that we have to
depend on the Russians to take astronauts because we have a gap
in a space vehicle and now we have a gap in satellite coverage for
our severe weather forecasting that is going to appear. And I want
to go back to the decision package that led to these gaps.

Now the ending of the shuttle flights was a planned activity well
back more than a decade or so ago, and in 2004 the final timeline
was put together for the end of these flights. There are people in
our country who believe that the Obama Administration decided
that we are going to stop flying shuttle flights.

I want you to comment on these gaps and how we got to this mo-
ment where we have hundreds of tornados, we have a tsunami that
hit Japan, created a nuclear problem, but yet we are going to be
without satellite coverage for some period of time in terms of
checking the weather. So if you could help us understand how we
got to this moment that would be important.

Dr. HOLDREN. Well, Ranking Member Fattah, it is a complicated
story. I could send you a timeline and would be happy to do that.

[The information follows:]
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Summary of Recent Past Events Leading to the End of the Shuttle Program

At a hearing before the House Appropriations Subcommittee for Commerce, Justice, and Science
on May 4, 2011, Ranking Member Fattah requested that the Director of the Office of Science and
Technology Policy, Dr. John P. Holdren, provide a timeline of events that led to the currently
projected gap in US capacity to carry astronauts to low Earth orbit following the end of the

Space Shuttle program (p. 84 of transcript).

e The Clinton Administration’s 1994 National Space Transportation Policy directed NASA to
“continue to maintain the capability to operate the Space Shuttle fleet” until a replacement
was available. The Policy made clear that the “development of a new reusable launch system
is anticipated,” that NASA would lead “technology development and demonstration of next
generation reusable space transportation systems,” and that “no later than December 1996 a
decision would be made on whether or not to “proceed with a sub-scale flight demonstration
which would prove the concept of single-stage-to-orbit.”

¢ Given this policy direction, in 1996 NASA began the X-33 program as a joint effort with
Lockheed Martin. The X-33 was a development effort aimed at proving the concept of
single-stage-to-orbit (along with the new technologies necessary to make the concept
technologically feasible and affordable). The X-33 project was expected to lead to a new
orbital vehicle called the “VentureStar,” which was intended to rcplace the Shuttle for access
to Earth’s orbit by 2006 and produce significant advantages in terms of lower-cost
operations.

e After a series of technical difficulties, X-33 was canceled in 2001,

e In 2002 NASA established an “Integrated Space Transportation Plan,” which aimed to
develop an “Orbital Spacc Plane” to complement Space Shuttle operations. The Orbital
Space Plane, when completed, was to provide transportation for crew to Earth’s orbit, while
the Space Shuttle would focus on cargo transportation. At that time NASA was planning to
operate the Space Shuttle through at least 2010, and would eventually have to decide whether
or not to extend Space Shuttle operations through 2020."

» Following the 2003 Space Shuttle Columbia tragedy and the report of the Columbia Accident
Investigation Board, the Bush Administration released the “Vision for Space Exploration,” or
VSE, in 2004. The VSE directed NASA to “retirc the Space Shuttle as soon as assembly of
the Intcrnational Space Station is completed,” which was targeted for 2010. The VSE further
directed that NASA was to end its plans for the Orbital Space Plane and instead develop a
new Crew Exploration Vchicle, with a targeted operational availability of *not latcr than
2014 thus setting the stage for a four-year gap in human access to low-Earth orbit on US
vehicles.

e In 2005 NASA established the Constellation Program as a means of implementing the VSE,
The Constellation Program initially aimed to develop the Orion Crew Exploration Vehicle
and the Ares I Crew Launch Vehicle not later than 2014, but as close to 2010 as possible.
Ultimately NASA was not able to commit to an operational date for Ares I and Orion any
earlier than March of 2015.

* A more detailed, but still concise discussion on these first four buflets is available in Chapter 5 of the final report
of the Columbia Accident investigation Board, and in wide variety of reference material used to produce that
chapter.
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In 2009 the Obama Administration initiated an independent review of NASA’s human
spaceflight plans. The review committee, known as the Augustine Committee (after its
Chairman, former Lockheed Martin exccutive Norman Augustine) concluded that the Ares
I/Orion integrated system would likely not be operational until approximately 2017, and that
other goals of the Constellation program were not achievable under any plausible scenario.
The committee described several plausibly affordable options for the US human spaceflight
program to and beyond low Earth orbit.

After consideration of the options, the Obama Administration proposed a path forward with
its FY2011 budget, released in February 2010. A number of elements of that plan survived
the ensuing intense debate in Congress and became part of the 2010 NASA Authorization
Act, signed into Jaw in October. The Act lays out an ambitious program that includes a
Space Launch System and Multi-purpose Crew Vehicle for exploration purposes, as well as a
commercial crew services effort for transporting astronauts to Low Earth Orbit and
supporting the operations of the International Space Station. It does not, however, eliminate
the gap in US capacity to take astronauts to low Earth orbit following Shuttle retirement later
this year. There was no feasible or affordable way to eliminate this gap starting from the
program the Obama Administration inherited when it came into office.



288

Summary of Recent Past Events Leading to the NPOESS Decision

At a hearing before the House Appropriations Subcommittee for Commerce, Justice, and Science
on May 4, 2011, Ranking Member Fattah requested that the Director of the Office of Science and
Technology Policy, Dr. John P. Holdren, provide a timeline of events that led to the decision to
restructure the National Polar-orbiting Operational Environmental Satellite System (NPOESS)
program.

» Initiated by PDD/NSTC-2 in 1994, the NPOESS program was intended to integrate the
capabilities and infrastructure of the DoD and NOAA polar-orbiting weather satellite
programs and NASA’s expertise in technology development. As part of this convergence,
DoD, NOAA and NASA created an NPOESS Executive Committee (EXCOM), which
included senior officials from the three agencies, in order to provide oversight for the joint
effort and to help ensure that the program as a whole met the needs of the three agencies. An
Integrated Program Office (IPO) was also established to manage actual hardware
development and related activities.

e During the latter part of the 1990s and early 2000s, the requirements for NPOESS expanded
to include the continuity of many (if not most) of the climate data records from space that
NASA had been collecting through their Earth Observing System (EOS) program as well as
other satellites.

s In 2002, the NPOESS program was estimated to cost $7 billion (for development and
operations through FY2018) to provide satellitc development, satellite launch and operation,
and integrated data processing. The plan was for six NPOESS platforms in 3 orbits, the first
of which (C-1) was to be launched in early 2009 (sce table below).

e The NPOESS Preparatory Program (NPP), a joint NASA/NPOESS IPO project consisting of
an initial NASA satellite to test the new sensors, had initially been considered a bridge
between the NASA Earth Observing System (EOS) and the NPOESS programs. NPP was
intended to be launched in early 2006, but this launch date was delayed to October 2011 due
to late delivery of instruments from the NPOESS IPO. (Because of delays in the NPOESS
program, the role of NPP was also shifted to an operational mission for polar-orbiting
weather capabilities.)

e The program encountered numerous technical and management challenges, which led to
restructuring of the NPOESS program in 2006 due to cost over-runs that triggered a breach
under the Nunn-McCurdy statute. (This statute requires DoD to recertify a program against
established criteria if costs exceed baseline estimates by 25%. Without such a recertification
a program would be terminated.) This recertification, which concluded in June 2006,
assigned highest priority to preserving continuity of operational weather measurements and
ultimately led to a decision to remove several climate and space weather capabilities from the
NPOESS satellites. (Many of these climate monitoring capabilities were subsequently
restored with funding from NOAA.) The restructured program reduced the scale of the
program from six main satellites (in three sun-synchronous orbits) to four satellites (in two
orbits). The U.S. would rely on European satellites for operational weather observations from
the remaining orbit. After the 2006 restructuring, the new life-cycle cost estimate (through
FY2024 due to delays) was $12.5 billion for the reduced capability, and the launch schedule
had slipped further.
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In early 2009, the EXCOM established an Independent Review Team (IRT) to review the
program baseline and the management approach. The resulting IRT report stated that “the
current NPOESS program has an extraordinary low probability of success,” and that the
program “is being managed with cost as the most important parameter and not mission
success.” The report continucd by stating that “thc NPOESS EXCOM process is ineffective
and must be fixed,” and that “the IPQ [does] not have sufficient space systems acquisition
expertise and proccss” necessary for a program of this size. The IRT suggested that “an
established space acquisition center” would provide “the institutional knowledge, robust
infrastructure support, and a cadre of seasoned space system acquisition experts™ to ensure
success of the program. Finding that the management reserve contained in the cost estimate
of the program was unrealistic, the IRT noted that while a more conservative (i.e. 80%
confidence) cost estimate would, in their opinion, be beyond what the DoD would find
affordable, a program which would fit within a currently acceptable budget would perform at
such a reduced leve! that it would be unacceptable for NOAA and NASA. Believing that the
EXCOM would be unable to resolve this difference, the IRT report stated that “this will
require the White House to define the NPOESS program that is in the national interest.” (At a
June 2009 hearing at the House Science and Technology Committee, both IRT Chair Tom
Young and GAO agreed that the life-cycle cost of the program would rise by at least $1
billion, and possibly $2 billion).!

In August 2009, the Executive Office of the President formed a Task Force led by OSTP
Associate Director Shere Abbott, and included representation from OMB and NSC in order
to facilitate a review of options going forward with regard to the NPOESS program.

In December 2009, the CJS Appropriations final FY2010 Conference Report language
(House Report 111-366) stated the following:

o *...repeated schedule delays portend an unacceptably high risk of weather and
climate satellite observation gaps.” In addition to “recognizing that this satellite
program is critical to forecasting the Nation’s weather” the conferees noted that
“the budget request does not reflect the true need and the program’s long-term
projections for success remain in doubt. In fact, to date this experiment in
combining disparate elements has been a horrendous and costly failure.”

o “Delays or postponements of decisions .., have long-term consequences for both
the sustained robustness of the operational observing system and for the Nation’s
industrial capacity, Nothing short of an immediate and out-of-the-box solution
will do. The program nceds a cooperative solution that will take advantage of the
strengths of the three agencies involved, sustain the integrated operations of the
various satellites, and should not be based on financial projections that have
proven to be consistently and abysmally unreliable.”

o “NOAA is encouraged to request appropriate contingency funding to avoid delays
and additional management and industrial policy challenges when programmatic
funding is diverted to solve an imminent crisis. In addition, NOAA is encouraged
to request funding for and to develop back up capabilities to ensure continuity of
climatological observations. Accordingly, the conference agreement removes the

* House Science and Technology Committee hearing, June 17, 2009: “Continuing Independent Assessment of the
National Polar-Orbiting Operational Environmental Satellite System.” The hearing transcript and the text of the IRT
report can be found at http://www.gpo.gov/fdsvs/pke/CHRG-11 LhhrgS0173/pd/CHRG- 1 LhhreS0173.pdf




290

50/50 NOAA-DoD funding split requirement to allow for more creative funding

decisions to avert the critical climate and weather gaps that are sure to occur if a

management solution is not identified soon.”

o “Changes 1o the overall management structure are also nceded to bring the

program back in line, which includes modifying existing relationships between

NOAA, the Department of Defense, and the contractor and enlisting more help

from an agency with real space acquisition experience, such as NASA.”
During the fall of 2009, while the EOP review was being conducted, DoD sponsored a
separate review of the NPOESS program. The results of this review stated the following: C-1
and C-2 were executable; NPOESS big problems were in the past; success would require
competent execution; executive management is impeding progress; state of program maturity
in terms of design, build, test, and risk levels is consistent with current phase of the program;
schedule and funding reserves inadequate for remaining work to be done.
The Administration announced its decision to restructure NPOESS as part of the roll-out of
the FY2011 budget on February 1, 2010. The restructure entailed NOAA/NASA taking
responsibility for procurement for the afternoon orbit (as the Joint Polar Satellite System, or
JPSS), and DoD taking responsibility for procurement for the earty-morning orbit (as the
Defense Weather Satellite System, or DWSS). This restructuring was accompanied by a
significant increase in NOAA’s FY2011 budget request (from $382 million in FY2010 to
$1.06 billion) in order to expedite the polar-orbiting weather satellite launch schedule and
reduce the risks of a gap in forecasting data.
Tom Young, chairman for the IRT review, testified on the restructured program before the
Senate Commerce Committee on February 24, 2010. In response to a question from Senator
Nelson about his view of the EOP NPOESS decision, Young stated that “it’s extraordinarily
better than status quo,” and that he “strongly recommends support for the restructured
program.”
The restructuring of the program was endorsed in NASA Authorization Act of 2010 (PL 111-
267) Section 707; **Sense of the Congress that ... the Congress supports the decision made by
OSTP in February, 2010, to restructure the program...” (October 11, 2010.)
In April 2011, the Department of Defense and Full-Year Continuing Appropriations Act,
2011, funded NOAA’s polar-orbiting satellite programs at $382 million, the same levcel as
NOAA’s FY2010 budget for the NPOESS program. NOAA estimates that because the
FY2011 appropriations allows for only a fraction of the funding necessary to continue work
on the instruments and spacecraft for the first of NOAA’s satellites (JPSS-1), work has been
slowed down considerably. Under the current funding level, the JPSS-1 mission could be
delayed a minimum of two years, thus forcing the weather forecasting community to rely
solely on satellites that will be operating well past their planned mission life. Based on
analysis conducted by the Aerospace Corporation on behalf of NOAA, this will result in a
nearly 100% chance of a data gap by 2017.
DoD is currently planning first launch of DWSS in 2018 to maintain coverage in the early-
morning orbit.
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History of cost and schedule estimates of the NPOESS progr am’

Date Life-Cycle | Number Launch Launch Launch
Cost of date, date, final date, first
Estimate NPOESS NPOESS POES NPOESS
(billions) satellites Preparatory | satellite Satellite (C-1)
Project (NOAA 19)°
(NPP)
satellite
Aug. 2002 $7.0 6 May 2006 March 2008 Apri} 2009
July 2003 $7.0 6 October 2006 | March 2008 November 2009
Sep. 2004 $8.1 6 October 2006 | March 2008 November 2009
Aug. 2005 $8.1 6 April 2008 December 2007 | December 2010
June 2006 $i2.5 4 January 2010 January 2013
Dec. 2008 $i3.95 4 January 2010 | February 2009 January 2013
June 2009 $14.957 4 January 2011 March 2014

* Based on GAO Report 10-558, “Polar-orbiting Environmental Satellites: Agencies Must Act Quickly to Address
Risks That Jeopardize The Continuity of Weather and Climate Data” (2010)

? House Science and Technology Committee hearing charter, June 17, 2009 “Continuing Independent Assessment
of the National Polar-Orbiting Operational Environmental Satellite System™

* GAO cstimate based on their analysis of contractor data.
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Mr. FATTAH. I would like for you to do that.

Dr. HOLDREN. The essence of the matter is in part you are right
that we have known since early in the previous administration that
the shuttle program needed to come to an end. It needed to come
to an end for a number of reasons, one of them being that this is
basically 1970’s technology which in some sense is so complicated
and so fragile you see the results in the fraction of the time that
we end up having to postpone launches for the safety of the astro-
nauts, which obviously has to remain paramount. But it was also
the case that the shuttle is so expensive to operate that while you
are operating it you can’t find the money in any plausible NASA
budget to develop its replacement, and so it was recognized again
already in the Bush Administration they made that decision that
the shuttle would be phased out.

And the problem was that the successor program to the shuttle,
the Constellation Program, was going to provide both access to
lower earth orbit and the heavier capabilities for deeper space mis-
sions. It never got the budgets it needed to stay on track, and the
result was by the time we came into office the Constellation Pro-
gram was in danger of being three to four times over budget, that
is over the originally anticipated cost for those vehicles.

And in addition, it was so far behind schedule that no amount
of money poured into it at this point could erase the gap in the ca-
pacity to put American astronauts on the space station on U.S.
rockets.

At the same time the attempt within NASA to find enough
money to keep Constellation on track had sapped the resources
available for many of NASA’s other programs, but we had a further
problem. We had a problem that the NPOESS program, the suc-
cessor program for these polar-orbiting satellites was a joint ven-
ture of the Department of Defense, NASA, and NOAA, and for a
whole variety of reasons those folks were proving not to be playing
very well together, and that contributed to delays and cost over-
runs in the NPOESS program itself, which we were charged when
we came into office with fixing.

I say we, I was charged in my confirmation hearing for fixing it
and then I was charged by the President with fixing it because it
is an interagency science and technology program that falls under
the jurisdiction of OSTP, and we worked very hard with those
three agencies to fix it and we figured out a way, we thought the
best possible way to fix it in terms of dividing certain responsibil-
ities more clearly between the Department of Defense on the one
hand and NOAA and NASA on the other, but carrying out those
responsibilities required an increase in NOAA’s budget which they
have not received.

That is the essence of the story. I will give you a longer time line
following this hearing, sort of the step by step of who did what and
to whom that led us to this predicament.

Mr. FATTAH. I want to thank you, that is very illuminating and
unfortunate, but I want the time line.

Thank you, Mr. Chairman.

Mr. WoLF. Thank you.

Mr. Culberson.

Mr. CULBERSON. Thank you, Mr. Chairman.
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CONTROL OF RARE EARTH ELEMENTS

Dr. Holdren, I know you have published repeatedly in the journal
Science and other science publications so I know you are familiar
with them and read the journal Science on a regular basis. I am
confident.

Dr. HOLDREN. I am sometimes a little bit behind on my reading
of Science because of my other responsibilities, but I do read it on
a regular basis.

Mr. CULBERSON. I can certainly sympathize. You said you were
not aware that the People’s Liberation Army had any role in the—
or you weren’t sure of the role or how far their tentacles extended
into NASA.

To what extent are you familiar with the role of either the Peo-
ple’s Liberation Army or the Communist Party in Chinese univer-
sities in the way they are operated or governed?

Dr. HOLDREN. Well, first of all I am aware that the PLA has a
substantial role in the Chinese space program. I don’t want to be
misunderstood about that.

Mr. CULBERSON. Okay.

Dr. HOLDREN. I said I am not clear on the details of the extent
of that role and how it works.

Mr. CULBERSON. Fair enough.

Dr. HOLDREN. But there is no question that the PLA has a role
in the Chinese space program, and similarly I would be very sur-
prised if the PLA didn’t have some interactions with the Chinese
university system. I am not again familiar with the details of how
that works.

Mr. CULBERSON. Or the Communist Party’s involvement in either
the space program or in their research at their universities.

Dr. HOLDREN. Well, the Communist Party governs that country,
and so the involvement is obviously extensive.

Mr. CULBERSON. You mentioned earlier in your testimony that
you are engaged in efforts to promote scientific and technological
cooperation that you feel is in our best interests.

And I just want to make absolutely certain you were aware—and
I was unaware until I had seen this in the April 8th edition of
Science—that all mainland universities in China, Mr. Chairman,
have two leaders, the president of the university and the Com-
munist Party secretary. So it is not just the space program. It is
pervasive.

And the reason the chairman and I keep circling back to this is
that the Chinese have made it their national policy, it is their goal
to make the 21st century the Chinese century, and they see their
primary obstacle to be the United States.

And the chairman quoted an article I think that the—was it the
IMF, Mr. Chairman, said that about 2016 the Chinese economy
would surpass ours?

It is, I think, self-evident that by the—and this has, I think been
out in the open that by 2015 the Chinese will be in a position mili-
tarily to announce, as I expect they would, their own Monroe doc-
trine of sorts, and that is my own personal supposition, Mr. Chair-
man, but I have run that past a number of folks and I think we
can safely predict that some time within the next four to five years



294

we will see China announce a Monroe doctrine for the eastern
hemisphere that they have a zone of influence within which the
United States can’t and shall not have any influence or inter-
ference. The Malacca Straits are the carotid artery to the Chinese
in terms of their reliance on foreign oil.

The chairman also took testimony of the subcommittee from the
Director of the National Science Foundation that in fact the Chi-
nese—and I just saw an article more recently on this, Mr. Chair-
man—that the Chinese now control 97 percent of all rare earth ele-
ments on the planet.

And you were quoted in this same article, Dr. Holdren, this is
from the journal Science, March 26, 2010, that the—or excuse me,
I'm sorry—a group of scientists had sent you a letter: “last month
magnet industry leaders in the United States sent a letter to John
Holdren [. . .] calling on the Obama Administration to take prompt
action to restore rare earth mining and processing in the United
States and other western countries. The recommendations includ-
ing establishing short-term stockpiles of rare earths critical for de-
fense needs and having the U.S. Department of Energy set up a $2
billion loan guarantee program to help western mining companies
build new mining and processing facilities.”

What have you done in response to that letter and what have
you done to protect the United States and help ensure that we
have access to these strategically vital rare earth elements?

Dr. HOLDREN. Well, thank you for those good questions, Con-
gressman Culberson.

Let me start by saying that we do understand that China wants
to be number one. That is not surprising. We want to stay number
one. And the things that we are recommending in the 2012 budget
are intended to keep us number one, and we have talked already
% bit about the ingredients that will be required for us to stay num-

er one.

I have also already said I don’t think any of us has a clear crys-
tal ball as to when China might pass us and in what respects. I
think China has some big internal problems, most of them of their
own making, many of them resulting from the kinds of policies and
practices that Chairman Wolf has been a leader in denouncing, and
my hope is that we stay number one and that China does not pass
us in important aspects of capability.

I also hope that China is not in a position militarily at any fore-
seeable time to make a unilateral declaration of the sort that you
described that would impair United States’ interest and the United
States’ freedom of action.

But with that said and turning to the rare earth element ques-
tion, we have been aware of that issue for a long time. We have
had in place under the leadership of the Office of Science and Tech-
nology Policy jointly with the National Security staff and the Na-
tional Economic Council an interagency working group on the rare
earth minerals that has provided briefing papers for the President,
that has developed short-term and long-term strategy proposals for
how to minimize this vulnerability.

Mr. CULBERSON. Which are?

Dr. HOLDREN. China has come to this position because they were
able to undercut the price.
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We have considerable rare earth mineral resources in the United
States, in Alaska, and in other parts of the United States, but it
is a matter of not just having the resources but of developing the
whole supply chain of not just mining, but processing those mate-
rials into usable forms, and we are doing a number of things to
make that happen.

Mr. CULBERSON. Such as?

Dr. HOLDREN. We have developed a review of domestic and glob-
al policies that effect that and are looking to strengthen the ones
that will accelerate U.S. production.

We have been in conversation with companies and with the gov-
ernors of the states that possess these resources on what they can
do to accelerate the process of reviving rare earth mineral indus-
tries in their states.

Mr. CULBERSON. Reviews and conversations.

Dr. HOLDREN. Reviews and conversations. We have——

Mr. CULBERSON. Something specific.

Dr. HOLDREN. Well, we have the

Mr. CULBERSON. Tangible.

Dr. HOLDREN. The DoE has ramped up its R&D, including devel-
oping a new hub on critical minerals, which as the other hubs have
done will aim to reduce the time lag between discovery and innova-
tion in universities and national laboratories

Mr. CULBERSON. But that is utilization of the rare earth ele-
ments.

Dr. HOLDREN [continuing]. And getting things into the progress.

Mr. CULBERSON. That is utilization of rare earth elements.

Dr. HOLDREN. No, it is not just utilization. I'm sorry, sir, but it
is also how we can mine them more cheaply, process them more ef-
ficiently, convert them into the forms that we need in our products
more efficiently so that the Chinese will not be able to undercut us
economically and maintain that very large market share that they
now enjoy. It is not just a process focused on using them.

Mr. CULBERSON. Okay. What specific tangible things have you
done—because this is in your shop, this is your responsibility—to
protect the United States against what is obviously now a monop-
oly of the Chinese on rare earth elements, which they have used
already to their strategic advantage when one of the Chinese cap-
tains of a Chinese ship t-boned a Japanese ship some time last
year I think, and the Japanese arrested the Chinese captain, who
deliberately hit them, you remember that, and then all of a sudden
the Japanese had to release the captain.

Well, it turns out the Chinese had, you know, these reports out
there that you can read them and find them, and the open source
is that the Chinese used their monopoly on rare earth elements to
strangle the Japanese and force them to release this captain.

I mean this is a strategic threat to the United States, and we are
really looking for what—you got this letter from the industry lead-
ers last March and you have known about this for a long time,
what specific tangible steps have you taken to ensure that the
United States has access to rare earth elements from sources other
than China? I am looking for some other nation.
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Dr. HOLDREN. Well, we are always talking to the Australians,
have been talking to the Australians who have considerable re-
sources of these.

The problem, Congressman, as I mentioned, is not the existence
of resources of these minerals in many countries other than China,
the problem is that it is a matter of two or three years to develop
the supply chain, and we are working with companies and govern-
ments to develop those supply chains and to do it with technologies
that will enable us to compete with or undercut the Chinese.

Now that is not something you can do overnight and it requires
initially understanding the character of the problem. We have got-
ten started. We got started. We got started a year ago March on
that effort.

I would be happy to provide you following the hearing with a
more detailed report on that.

[The information follows:}



297

Response to Rep. Culberson’s question about what the Administration is
doing about rare earth element supply (p. 94 of transcript).

The supply of rare earth elements (REE) is one aspect of the broader concern over
the reliability of critical and strategic mineral supply chains. For any mineral
deemed critical a thorough analysis must consider what form (raw oxides, metals,
alloys, components, etc.) is in short supply and, in the case of REE, a shortage of
which of the seventeen REE at greatest risk for being in short supply would be
most damaging to U.S. industry. Since March of 2010, the Administration has been
actively assessing the impact on and risks to U.S. industry associated with supply
disruptions of REE.

In the short term (1-2 years), a wide range of options for the diversification of REE
supply chains are being considered, from the development of domestic sources to
engagement with interested foreign trade partners; and we believe the use of
diplomacy with our trading partners to be the most effective short-term activity
because it allows for maximum flexibility as conditions change in both the market
and the geopolitical landscape. In the short term it would appear that both
domestic and foreign (non-Chinese) interests are active in the necessary
diversification of supply. Additional supplies of REE are expected to be available
on the global market over the next two years, from Australia (developed by Lynas
Corp.) and the U.S. (developed by Molycorp), that are projected to alleviate supply
shortfalls for several REEs (e.g., lanthanum and cerium). Furthermore, industry is
pursuing targeted recycling that could ease the supply picture for other REEs (e.g.,
terbium and europium).

In the long term, we continue to have significant concerns with U.S. dependence
on supply chains of REE and finished components that may be vulnerable to
disruptions in the five- to twenty-year timeframe. What follows is a list
highlighting key Administration activities initiated in the last year to mitigate the
medium- and long-term risks associated with REE and other critical and strategic
mineral supply chains.

¢ DOE Energy Innovation Hub. The President’s FY 2012 funding request
includes the creation of a DOE Energy Innovation Hub ($20M) on critical
materials that will focus on reducing U.S. reliance on materials such as REE.
The Hub activity will focus on the following three challenges: (1) finding
ways to reduce the content of such critical materials in existing
components; (2) identifying new chemical compositions, material designs
and approaches that are not reliant on critical materials; and (3) pursuing
technologies that increase yields and decrease the cost of separating critical
elements from recycle streams and ores.
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OSTP Interagency Working Group. Since March 2010, in coordination
with the National Economic Council and the National Security Staff, the
Office of Science and Technology Policy has been hosting an interagency
working group on critical and strategic mineral supply chains, which
includes the topic of supply constraints on REE. The initial focus of this
group is in four areas: (1) critical mineral prioritization and establishing an
early warning mechanism for potential shortfalls in supply, (2) federal R&D
prioritization, (3) review of domestic and global policies that affect the
supply of critical and strategic minerals (e.g., permitting, export
restrictions, recycling, stockpiling, etc.) and consideration of methods to
mitigate risks through industrial or diplomatic processes, and (4)
transparency of information (both geologic and market). The Department
of Energy (DOE), the Department of Defense (DOD), United States
Geological Survey (USGS), Department of Commerce, Environmental
Protection Agency, Department of Justice, Department of State and the
Office of the United States Trade Representative (USTR) participate in the
group.

USGS Mineral Resource Assessments. The USGS has examined lands
that might have occurrences of REE or other mineral resources as part of
national or regional mineral-resource assessments. The objective of USGS
mineral-resource assessments is to estimate quantities, qualities, and areas
of undiscovered mineral resources in a form that conveys both economic
viability and uncertainty associated with the resources. The assessments
include compilation of information about identified resources, both as a
component of the total resource assessment and as a key input for the
deposit models needed as part of the process of assessing undiscovered
resources. In November 2010, USGS issued a report detailing domestic REE
reserves and resources. It concluded that proven domestic sources could
contribute ~1.5 MM tons of REE oxide supply (global demand is currently
~200,000 tONS per year).

USTR Trade Activity. In October 2010, the Office of the United States
Trade Representative (USTR) initiated an investigation into a variety of
Chinese government policies in the green technology sector, including
allegations concerning China’s export restraints on REE, pursuant to a
petition brought by the United Steelworkers under Section 301 of the Trade
Act of 1974, as amended. Although no formal action was taken by USTR
under Section 301 on the REE allegations when the formal Section 301
investigation concluded in December 2010 with the initiation of a WTQO
dispute challenging Chinese government subsidies to wind power
manufacturers, USTR stated that it would continue to work closely with
stakeholders on other allegations made in the United Steelworkers’
petition, and if sufficient evidence could be developed to support those
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allegations and they could be effectively addressed through WTQO litigation,
the U.S. would pursue the enforcement of its rights at the WTO. Moreover,
through our bilateral economic and trade dialogues, we continue to press
China to remove its export restraints on REEs and other materials. We are
also working with the European Union, Japan and others using WTO
meetings, G-20 discussions, Organization for Economic Cooperation and
Development meetings, and bilateral dialogues to raise the profile of
problematic export restraints on raw materials by China and other
countries.

DOE Critical Materials Strategy. DOE's Critical Materials Strategy,
released in December 2010, concluded that a number of clean-energy
technologies rely on mineral raw materials subject to supply disruptions,
including wind turbines, electric vehicles, photovoltaic solar cells, and
fluorescent lighting. The report finds that five rare-earth elements
{dysprosium, neodymium, terbium, europium, and yttrium) and indium are
important to clean energy and subject to the greatest supply risks in the
short term. It identifies three strategic priorities to address material
criticality: diversifying the global supply chain for critical materials, seeking
substitute elements and materials, and fostering increased recycling,
resource efficiency, and re-use. The report discussed eight policy options,
ranging from R&D to diplomacy. Following the issuance of the report,
DOE has taken steps to invest in relevant research. Additional follow-on
work this year includes an updated Critical Materials Strategy and an R&D
plan.

DOD Assessment. The Department of Defense is in the process of
conducting a congressionally-mandated assessment of individual REE
demand from defense applications (due in July 201), and based on the
findings will recommend measures to ensure adequate supply of REE.
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Mr. CULBERSON. Okay, please do, I know the chairman would be
very interested.

By the way, in your office does anyone in your office, anyone
working with your office have any Chinese nationals working di-
rectly or indirectly for them or with them?

Dr. HOLDREN. We of course don’t have any Chinese nationals
working in our office. To work in the Office of Science and Tech-
nology Policy you have to be an American citizen and you have to
be eligible for a top secret clearance.

Mr. CULBERSON. Directly or indirectly——

Dr. HOLDREN. No.

Mr. CULBERSON [continuing].Would anyone working with or that
has access to your office have any Chinese nationals working with
them directly or indirectly?

Dr. HOLDREN. I am not sure, Congressman, what you mean by
indirectly, but as the chairman has mentioned, I myself have trav-
eled to China numerous times over the last several years and have
had Chinese visitors here in connection with my responsibilities for
conducting the Joint Commission on Science and Technology Co-
operation with China, but we have nobody in our office who is a
Chinese national or who is consulting for our office who is a Chi-
nese national.

Mr. CULBERSON. Super.

ADDRESSING SOCIAL ISSUES THROUGH SCIENCE

I also wanted to ask about, if I could, I notice that when you
were president of the AAAS that you asked that scientists tithe 10
percent of their time to working on your number one priority as
AAAS president: fighting world poverty. Do you recall all that?

Dr. HOLDREN. I recall my presidential speech in which I listed
a number of important priorities, including fighting world poverty
and disease, mastering the energy-economy-environment challenge
and more.

Mr. CULBERSON. Right. Did your number one priority you laid
out for AAAS was to—and I am looking at your speech here on the
Science website that how can science and technology help, what is
your obligation to scientists? Number one, meeting the basic needs
of the poor, right?

Dr. HOLDREN. I believe, Congressman, I would have to revisit
that text myself, but I listed five or six items, and I think I said
they were not in order of importance.

Mr. CULBERSON. Okay.

Dr. HOLDREN. They were all important and they included avoid-
ing the use of weapons of mass destruction.

Mr. CULBERSON. Sure, and that

Dr. HOLDREN. They included maintaining the productivity of the
oceans and so on.

Mr. CULBERSON. Right, right.

Dr. HOLDREN. And I suggested that not all scientists tithe 10
percent of their time to reducing world poverty, but that they tithe
10 percent of their time to these large public interest questions
across the board.

Mr. CULBERSON. Noble worthwhile effort, but what I am driving
at is another issue. You have said, and it is clear that your office
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since NASA doesn’t report to the—the NASA administrator is not
a cabinet-level official and doesn’t report directly to the President,
the NASA administrator reports to you, so essentially your respon-
sibilities are very broad for the President to encompass essentially
a supervisory role or as sort of the administration official respon-
sible for NASA.

Dr. HOLDREN. It would be I think more accurate to say, Con-
gressman, that the NASA administrator reports to me on matters
of science and technology, to OMB on matters of budget, and to
Cabinet Affairs on matters of interaction with the rest of the ad-
ministration.

Mr. CULBERSON. So to what extent since you have a long history
of publications of, you know, guiding the AAAS and focus on that
number one—maybe not in priority order—but one of the top five
goals of scientists, you know, tithing 10 percent of their time and
focusing on the fighting of global poverty, to what extent were you
involved in and how and what way did you help guide Lori Garver
and her remarks to Goddard last year in which she said NASA’s
number one goal was fighting world poverty?

Dr. HOLDREN. I had no influence on those remarks at all and was
not aware of them until after they came out, and I don’t really un-
derstand the context. I had no interaction with Lori Garver.

Mr. CULBERSON. That makes no sense, I agree.

ATMOSPHERIC EMISSIONS AND ENVIRONMENTAL CONTROLS

A couple of other quick areas, Mr. Chairman, that I just find par-
ticularly fascinating and revealing.

Back in 2001, you published a paper in Science in which you ar-
gued we have a—essentially an environmental Hippocratic Oath to
do no harm to the environment, that the—you had argued that the
atmosphere is essentially a commons that we all have an equal
right to, and when you had published a paper with Paul Baer, John
Harte, Barbara Haya, Antonia V. Herzog, Nathan E. Hultman,
Daniel M. Kammen, Richard B. Norgaard, and Leigh Raymond,
which I know you are familiar with, and I will be as brief as I can,
Mr. Chairman, but this is particularly interesting and I know will
be of interest to the chairman as well, that you were attacked in
a letter of February 2nd, which I am confident you remember.

A gentleman by the name of Arthur Westing wrote and said hey,
this idea proposed by John Holdren and others that recommends
apportioning the use of the atmospheric commons as a gaseous and
aerosol waste dump sounds superficially attractive and that you
suggested that emissions were allocated based on equal rights to
the atmospheric commons for every individual.

And he says the idea of an equal per capita allocation of green-
house gases is flawed, because he said, it implicitly condones global
overpopulation and rewards countries in proportion to their level of
transgression of human carrying capacity of their portion of the
global biosphere.

And you wrote a response to him saying that, you know, we see
no evidence that an equal per capita allocation would provide an
incentive to significantly alter national population growth. Climate
demographic interaction would help reduce population growth rates
through increased investments, and in any case we suggest in our
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policy form possible solutions to any appearance of incentives for
governments to adversely alter their population policies in response
to per capita permit allocations.

This can be achieved, for example, by choosing a fixed base-year
population by determining for each country a population baseline,
incorporating reasonable declines in population growth, or by allo-
cating permits to population based on some previous time point.

Would you explain this? I am just not sure I understand the con-
cept of an atmospheric commons, and I don’t notice the Chinese re-
specting that. I mean they dump more pollution into in atmosphere
along with the Indians than any other country on the face of the
earth. And what right would any international body have to impose
population limits on any country?

I mean that essentially is what you are advocating here. It is just
sort of bizarre. I am not sure I understand what you are

Dr. HOLDREN. You are not correctly understanding it. We are not
proposing there to impose population limits on anybody. The idea
of a population baseline was simply a reference point against which
entitlements to add pollutants to the atmosphere would be based.
Precisely the problem that you mention with China making very
large emissions into the atmosphere under which we all live.

Mr. CULBERSON. And India.

Dr. HOLDREN. And India as well. Is one of the reasons that in
selected domains we think it is in our interest to continue to co-
operate with them, to move them more rapidly toward reducing
those emissions, which is in our interest because we all live under
one atmosphere.

The only significant point about the concept of an atmospheric
commons is the atmosphere is common to everybody. We live under
one atmosphere. Things added to it in one place that stay there in-
fluence the conditions and the quality of life for others elsewhere.

Mr. CULBERSON. Uh-huh.

Dr. HOLDREN. And therefore ultimately society has to figure out,
and that can only be done by negotiations and agreement ulti-
mately, has to figure out how to limit what every country adds to
that commons to the detriment of all the others.

Mr. CULBERSON. Okay.

Dr. HOLDREN. There is nothing more sinister or sophisticated
than that behind this interaction.

Mr. CULBERSON. Okay. One final question.

Why, then, should the United States continue to unilaterally,
under your guidance and the Administration’s guidance, continue
to impose aggressive and stringent restrictions on access to domes-
tic sources, oil and gas, restrictions on atmospheric emissions, car-
bon dioxide, unilaterally, when the Chinese and Indians are ignor-
ing it? That is a cannon ball around the ankle.

Dr. HOLDREN. Again, with all respect, Congressman Culberson,
you phrased that a little differently than I would phrase it.

We are not imposing stringent restrictions on carbon dioxide
emissions in this country at this point. And the Congress has not
agreed to do that and it is not happening.

Mr. CULBERSON. But you were trying to do it by rule through the
EPA. Aren’t you helping in that effort?
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Dr. HOLDREN. The EPA has some authority in this domain,
and——

Mr. CULBERSON. And you are advising them on it and helping
them on it.

Dr. HOLDREN. I am not advising the EPA, I advise the President,
let me be clear about that.

But in my view it is important and valuable and necessary that
the United States reduce its emissions of greenhouse gases be-
cause, we along with China and India, are major contributors to
the additions of greenhouse gases that are implicated in global cli-
mate change that is not good for any of us.

And it is also I think highly likely that if we are to succeed in
persuading China and India to take more stringent steps to reduce
their emissions—and by the way, China has already done quite a
lot to reduce their emissions below what they would otherwise be,
they are still enormous, but they have made large investments in
energy efficiency and particularly in automotive efficiency, they
have imposed stringent standards on automotive efficiency, they
are building more advanced coal plants to try to reduce the emis-
sions from that sector, they are studying carbon capture and se-
questration.

I think we should continue to urge the Chinese to make progress
in that direction and we should continue to make progress in that
direction ourselves.

Mr. CULBERSON. On our own.

Dr. HOLDREN. On our own and in negotiation and cooperation
with others. It is in our interest to persuade China to reduce their
emissions, and it is in our interest to reduce our own.

Mr. CULBERSON. The chairman has been very gracious, thank
you, sir, for the extra time.

Mr. WoLF. Thank you.

POPULATION CONTROL

Well, I didn’t know Mr. Culberson’s line of questioning, and let
me just say I am not going to ask you a question. But I do want
to, based on what he said, put this in the record.

In anticipation of the hearing, I got your book out of the Library
of Congress. Your book, “Ecoscience: Population, Resources, Envi-
ronment,” coauthored with population control advocates Paul and
Anne Ehrlich. There is no question to ask, and many views that
people had in 1977 they have discontinued. I want to put that out
there, but it was troubling when I went through it.

On page 837 it said, “indeed it has been concluded that compul-
sory population control laws, even including requiring compulsory
abortion could be sustained under the existing Constitution if the
population crisis becomes sufficiently severe to engage the society.”
Page 837.

You also went on to say on page 838, “neither the Declaration
of Independence nor the Constitution mentions a right to repro-
duce.”

It says in the Declaration that all men are created equal and are
endowed by their creator with the rights to life and liberty and the
pursuit of happiness. Those words were drafted by Thomas Jeffer-
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son in Independence Hall in the City of Philadelphia, which I used
to walk through and see the Liberty Bell almost every day.

Lastly, you went on to say on page 787, “the development of a
long-term sterilization capsule that could be implanted under the
skin and removed when pregnancy is desired opens additional pos-
sibilities for coercive fertility control. The capsule could be im-
planted at puberty and might be removable with official permission
for a number of births. No capsule that would last that long, 30
years or more has yet been developed. But is technically within the
realm of probability.”

Dr. HOLDREN. Mr. Chairman, if I may.

Mr. WOLF. Sure.

Dr. HOLDREN. You didn’t ask a question.

Mr. WoLF. No, I didn’t.

Dr. HOLDREN. But the chapter—I want to comment.

Mr. WOLF. Sure.

Dr. HOLDREN. The chapter from which you read was a compila-
tion of ideas and concepts that had been discussed in the literature,
it was identified as such, and the author statement at the end says
we do not advocate these measures.

I think it is not fair to assert that I held the view that compul-
sory measures to limit population were appropriate, justified, war-
ranted, or moral. That was a summary of views that appeared in
the literature in a large comprehensive book in which I was mainly
responsible for the chapters on geochemical cycles, on energy, on
materials, and so on.

Mr. WoLF. Well, I appreciate that.

COORDINATION OF STEM EDUCATION PROGRAMS

On STEM education in a report on duplication in government
programs that came out a few weeks ago, GAO identified five dif-
ferent agencies—NSF, NASA, Department of Energy, Defense, and
Education—who fund programs to improve STEM education.

We know this is not a complete list because other agencies fund
it. NOAA also has STEM education programs.

Do you believe that the benefits of having so many different
agencies involved outweigh the costs of inefficiency and program
fragmentation?

The other question that we can kind of marry to that is, the GAO
review concluded we need better cross agency coordination to re-
duce duplication and ensure a balanced portfolio of STEM edu-
cation programs.

This is not a new finding. In fact, it seems that this finding is
made pretty much every year by both internal and external review-
ers.

Since we have known that STEM education coordination is a
problem, why haven’t we fixed it and what can we do working with
you to fix it?

Now again, I am talking about trying to have more, not talking
about cutting back. We are talking about encouraging more. So
those two questions together.

Dr. HOLDREN. Chairman Wolf, I agree with you, and that is why
we have stood up this National Science and Technology Council
committee chaired by Carl Wieman, Carl Wieman agrees with you
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as well, we want to look at all those programs across all the agen-
cies that are engaged in STEM education, we want to figure out
which ones are duplicative, which ones are effective, and which
ones are ineffective. We want to eliminate the duplicative and inef-
fective ones and we want to end up with a package that is more
potent that spends the resources we have available in a more effec-
tive way to lift our game in STEM education in this country. I
think you are exactly right, that has been begging for review and
we have gotten it under way.

Mr. WoLF. Well, I want to help you on that. If we can do some-
thing in this committee in the mark up, I hope you will come to
it.

So the question sort of continues. Last year’s America COM-
PETES Act, which I voted for and I commend Bart Gordon very,
very much for the work that he did, assigned responsibility for the
coordination of federal STEM education programs to a committee,
which we have been discussing, under the auspices of your office.

What is the status of the committee? Can you tell us who is on
it? How many meetings they have had? When can we expect to see
concrete steps taken?

And then to connect that, the COMPETES Act also required you
to submit a report with each year’s budget request outlining what
is in the budget for STEM education, discussing potential duplica-
tion and providing progress and implementation updates on ongo-
ing activities.

Will there be a report for 2012?

Again, this is nothing you should be fearful of. We are not look-
ing to throw this out. It is so we can have a more effective effect.

So, who is on the panel, the committee that you referenced?

Dr. HOLDREN. I can’t tell you off the top of my head who is on
the panel. I can tell you who chairs it, and that is my associate di-
rector for science, Dr. Carl Wieman.

Mr. WoLF. And that is very impressive, but can you tell us——

Dr. HOLDREN. I will happily provide that. I don’t have the list of
the panel members with me, but all the agencies that have these
programs are represented on the panel.

[The information follows:]

REQUEST FOR DETAILS ON THE NSTC STEM ED COMMITTEE

At the House CJS Appropriations Subcommittee hearing on May 4, Chairman
Wolf requested details about the newly-formed STEM Ed Committee under the
NSTC: who sits on the committee; action plan, etc.

Response: The National Science and Technology Council (NSTC) Committee on
STEM held its first meeting on March 4, 2011. The Committee is co-chaired by Dr.
Carl Wieman, Associate Director for Science at OSTP, and Dr. Subra Suresh, Direc-
tor of the National Science Foundation. Agencies represented on the committee in-
clude: Departments of Agriculture, Commerce, Defense, Education, Energy, Health
& Human Services, Interior, Transportation, as well as NASA and the EPA. There
are two working groups under the committee: Federal Inventory of STEM Education
Fast Track Action Committee and Federal Coordination in STEM Education Task
Force. The Committee’s charter is also included.
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CHARTER of the COMMITTEE ON
SCIENCE, TECHNOLOGY, ENGINEERING, AND MATHEMATICS (STEM) EDUCATION

NATIONAL SCIENCE AND TECHNOLOGY COUNCIL

A. Official Designation

Pursuant to the requirements of Sec. 101 of the America COMPETES Reauthorization Act of
2010 (the Act), ' the Commiltee on Science, Technology, Engineering and Math (STEM)
Education (CoSTEM) is hereby established by action of the National Science and Technology
Council (NSTC) (Executive Order 12881 of November 23, 1993, as amended).

The CoSTEM serves as part of the internal deliberative process of the NSTC and provides
overall guidance and direction. The NSTC, a Cabinet-level council, is the principal means for the
President to coordinate science and technology policies across the Federal Government.

B. Purpose and Scope

The purpose of the CoSTEM is to coordinate Federal programs and activities in support of
STEM cducation pursuant to the requirements of See, 101(a) of the Act.

C. Functions

The CoSTEM, in accordance with the Act, will:
1. Review STEM education activitics and programs, and the respective assessments of each,
throughout Federal agencies to ensure effectiveness;
2. Coordinate, with the Office of Management and Budget, STEM education activities and
programs throughout Federal agencies; and
3. Develop and implement through the participating agencies a 5-year STEM education
strategic plan, to be updated every 5 years.

D. Membership
The following departments and agencies are represented on the CoSTEM:

Department of Agriculture;

Department of Comumerce;

Department of Defense;

Department of Education;

Department of Energy;

Department of Health and Human Services;
Department of the Interior;

Department of Transportation;
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Environmental Protection Agency;
National Acronautics and Space Administration; and
National Science Foundation.

The following organizations in the Executive Office of the President are also represented on the
CoSTEM:

Domestic Policy Council;

National Economic Council;

Office of Management and Budget; and
Office of Science and Technology Policy.

Cooperating  departments and agencies shall include such other Executive organizations,
departments and agencies as the Co-Chairs may designate.

E. Private Sector Interface

The CoSTEM may seek advice from members of the President’s Council of Advisors on Science
and Technology and will recommend to the Director of the Office of Science and Technology
Policy the nature of additional private sector advice needed to accomplish its mission. The
CoSTEM may also interact with and receive ad hoc advice from various private-sector groups as
consistent 'with the Federal Advisory Committee Act.

F. Termination Date

This charter shall terminate no later than March 31, 2015 unless renewed by the Director of the
Office of Science and Technology Policy.

G. Determination

[ hereby determine that the establishment of the Committee on STEM Education is in the public
interest in connection with the performance of duties imposed on the Executive Branch by law,
and that such duties can best be performed through the advice and counsel of such a group.

Approved:

J/(S]/W }c/ WM 2~1~720(|
Jozy P. Holdren Date
Aggistant to the President for Science and Technology and

Director of the Office of Science and Technology Policy

Page20f 3



308

" Relevant Language from the America COMPETES Act (Pub. L. No. 11{-358):
SEC. 101. COORDINATION OF FEDERAL STEM EDUCATION.

(a) Establishment- The Director shall establish a committee under the National Science and
Technology Council, including the Office of Management and Budget, with the responsibility to
coordinate Federal programs and activities in support of STEM education, including at the
National Science Foundation, the Department of Energy, the National Aeronautics and Space
Administration, the National Occanic and Atmospheric Administration, the Department of
Education, and all other Federal agencies that have programs and activities in support of STEM
education.

{b) Responsihilities- The commitiee established under subsection (a) shall--
(1) coordinate the STEM education activities and programs of the Federal agencies;
(2) coordinate STEM education activitics and programs with the Office of Management
and Budget;
(3) encourage the teaching of innovation and entreprencurship as part of STEM education
activities:
(4) review STEM education activities and programs to ensure they are not duplicative of
similar efforts within the Federal government:
(5) develop, implement through the participating agencics. and update once every 3 years
a S-year STEM education strategic plan. which shall--
(A) specify and prioritize annual and long-term objectives;
(B) specify the common metrics that will be used to assess progress toward
achicving the objectives;
(C) describe the approaches that will be taken by each participating agency to
assess the effectiveness of its STEM education programs and activities; and
(D) with respect to subparagraph (A), describe the role of cach agency in
suppotting programs and activities designed to achieve the objectives; and
(6) establish, periodically update, and maintain an inventory of federally sponsored
STEM education programs and activities, including documentation of assessments of the
effectiveness of such programs and activities and rates of participation by women,
underrepresented minorities, and persons in rural arcas in such programs and activities.
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Dr. HOLDREN. And I have to tell you that Dr. Wieman is not only
a very smart guy, but he is a very determined guy, and he——

Mr. WoLF. Oh, I'm sure, ——

Dr. HOLDREN [continuing]. Wants to get to the bottom of this.

Mr. WoLF. I think it is a great appointment.

Now, when were they set up? What day were they set up?

Dr. HOLDREN. I believe they had their first meeting in March,
last month, that’s right.

Mr. WoLFr. Okay. Do you know when they plan on—and this is
not fair to put you——

Dr. HOLDREN. I don’t know that off the top of my head, but I
would be delighted to provide you the answers to those questions,
who is on the committee, when they are planning on reporting, and
what that report will cover.

Mr. WoLF. Will there be a report for the 2012 budget?

Dr. HOLDREN. I believe there will.

Mr. WoLF. Good, good.

Dr. HOLDREN. All right.

Mr. WoLFr. Well, let us know if there is something that we can
do here in this bill that helps you with regard to that. Again, I
know it may be viewed in a different way by some that think we
are looking to strip something out, we are looking to change. But
I agree with you that we should give you more resources and have
more young people involved.

Do you know if my figures are accurate with regard to last year
or two years ago, with 50 percent of the

Dr. HOLDREN. I must say that took me back, and I have made
a note to look into it. I don’t understand where that number comes
from, but I will sure find out.

Mr. WoLF. If you can.

STEM EDUCATION BEST PRACTICES

Do you believe the 2012 budget reflects an appropriate balance
between K through 12 STEM programs and those focused on high-
er education? Should we be more aggressively focused on the
youngest kids to ensure that they become engaged in science? How
are you balancing that out?

You mentioned earlier that you don’t think it is being taught ap-
propriately at some colleges, and you are right. I very seldom have
heard of somebody who goes to the University of Virginia and ma-
jors in business administration or political science and then in
their sophomore year transfers into physics. It is usually they
80—

Dr. HOLDREN. Other way.

Mr. WoLF. It is the other way.

So do we have the right balance here? Is all the necessary origi-
nal research out there and it is just a question for your office to
pull this all together? Maybe you can participate in the conference
the National Science Foundation is going to have showing what
works for fifth grade and sixth grade, but also maybe have a sepa-
rate session about how do you then tell the University of Virginia,
Virginia Tech and MIT, how they can make it relevant so that the
people who come into physics stay in physics rather than go into
political science?
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Dr. HOLDREN. The answers are all basically yes or maybe.

The maybe is do we have the balance right? I think we have
taken a good cut at the balance in this budget, but we are con-
stantly looking at it and we are constantly learning about addi-
tional opportunities to do things in different domains, that is one
of the things that Dr. Wieman is looking at, and we will obviously
be proposing to adjust balances over time as we learn more and
discover things that we should be doing and aren’t doing, or as we
discover things that we have been doing that aren’t working well.

In terms of the conference you mentioned we will absolutely be
participating in that conference.

Mr. WoOLF. You all are smart people, you have a lot of informa-
tion. Is there something down there that you know now about it
but you are so busy—and I respect that—but we are not getting it
out to those people who need to know, like the deans of engineering
across the country?

I saw a figure, I think it is in the “Gathering Storm,” but don’t
quote me. It could have been in Norm Augustine’s update, but it
said, and I believe I made a comment on it, that we graduated
more Ph.D.s in physics in 1956 than we graduated last year. Is
that a fact?

Dr. HOLDREN. I don’t know whether that is a fact.

Mr. WoLF. Do you think it could be?

Dr. HOLDREN. It is certainly conceivable, yes.

Mr. WoLF. If you have some information, Mr. Fattah and I could
do a letter to all of the deans of engineering or we could put to-
gether a conference. You could call a conference, we could use the
Capitol Visitor Center here whereby you could bring your best
minds to say, “we now know this is successful at the university
level, and this has worked whereby all you deans ought to be look-
ing at this.” But the point is you may have something there that
we want to sort of get out.

Dr. HOLDREN. Let me tell you, Mr. Chairman, this is cutting
edge stuff.

Carl Wieman is one of the leading researchers in the world, prob-
ably the leading researcher in the world and practitioner who at
a number of major universities has put these new approaches into
practice and achieved spectacular results, but this is such new stuff
that it is not yet very propagated very widely.

We recruited Dr. Wieman to be the associate director for science
at OSTP because—not because he is a Nobel Prize winner in phys-
ics, that it is wonderful to have a Nobel laureate as your associate
director for science—but we recruited him because of his extraor-
dinary leading edge work on this subject, and we are trying to use
the fact that he is now in OSTP in the White House and talking
with the President about this and talking with other university
leaders. We are trying to use that to propagate these ideas, and we
will continue to do that, and I think we will see these ideas and
these approaches spread, and I think they will be helpful with the
phenomenon you identify, that we have——

Mr. WoLF. Well, could you have the doctor come up and——

Dr. HOLDREN. Oh, absolutely.

Mr. WoLF. And maybe we should——

Dr. HOLDREN. He would love to, I assure you.
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Mr. WoLF. Maybe we should have a conference this fall where we
bring all the deans together here.

Dr. HOLDREN. He has been talking to a lot of them, but a con-
ference could be a good idea.

Mr. WoLF. Well, why don’t you have him come on up.

Dr. HOLDREN. No, I will do that.

Mr. WOLF. And we can just talk.

Dr. HOLDREN. Absolutely.

TSUNAMIS AND DISASTER PLANNING

Mr. WoLr. We had asked NOAA several weeks ago if they would
hold a conference here, and I appreciate the NOAA Administrator
saying yes. We are going to bring all of the governors up and down
the east coast, the Caribbean and all the FEMA people together to
see if all the economies are ready for a tsunami, are they ready for
an earthquake? We hope to do the same thing maybe out at
Caltech out there.

I don’t know if you were going to be participating in that. You
may talk to the head of NOAA to see. We are also bringing the
U.S. Geological Survey.

Dr. HOLDREN. Good.

Mr. WoLF. That way if something is coming, we know that they
should be prepared and we know that everyone has a plan. This
Committee six years ago plused up the buoy systems around the
world to make sure that we were ready, and so I think you should
see if there is some role that you can play. We are not looking to
fill your time up, but I would like to do something.

Dr. HOLDREN. This is important stuff and I am engaged in this
domain of planning and preparedness and understanding how our
facilities may be vulnerable to tsunami and earthquakes and mak-
ing sure with the other agencies that are involved.

This is another one of these cross-cutting agency issues, and I am
involved in it, and I agree with you about its importance.

Mr. WoLF. Well, the conference will be in June here at the Con-
gress. The Congress is out that week.

Dr. HOLDREN. I can’t tell you at this moment whether it is on
my calendar, but it might well be, and I am scheduled to have a
conversation with Under Secretary Lubchenco at the end of the
afternoon.

Mr. WoLF. Well, she has been very good. She is really——

Dr. HOLDREN. She is great.

DUPLICATION OF EARTH SCIENCE PROGRAMS

Mr. WoLF. I have a question on NOAA duplication. We are just
going to get it to you for the record.

There is some concern with regard to the duplication of NOAA
and NASA on certain research topics like atmospheric composition,
climate and other things, so please take a look at that.

OSTP FISCAL YEAR 2012 BUDGET REQUEST

The only new item in your 2012 budget request is a $350,000 de-
crease that would be achieved by limiting the activities of the
President’s Council of Advisors on Science and Technology.
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What work did you have planned for the PCAST that might be
deferred under the budget request?

Dr. HOLDREN. I have to say in all honesty, Mr. Chairman, that
I didn’t volunteer for that reduction. This comes under the heading
of sharing the sacrifice, and the—what PCAST does depends in
part on what studies the President asks us to conduct for him, and
how we will deal with that decrease going forward will depend in
part on what studies the President requests from us, and we may
find ourselves having more meetings by teleconference and fewer
meetings face to face, which has both advantages and disadvan-
tages.

We may handle it by saying we are going to have to prioritize
among the different requests the President has made of us and ask
him what he wants the most, because we don’t have enough money
to do it all.

Mr. WoLF. Could that decrease impact the schedule for PCAST’s
planned report on higher education STEM programs?

Dr. HOLDREN. I do not think it will because that study is already
well under way and I don’t think its completion is going to be im-
periled by that reduction. It would be studies later in the pipeline
that would be impacted.

MEETING GOALS FOR BASIC RESEARCH SPENDING

Mr. WoLF. Between the American Competitiveness Initiative,
two versions of the American COMPETES Act, and the “Rising
Above the Gathering Storm” report, we have had a variety of calls
for increases in basic research over the last few years.

ACI and the COMPETES Act proposed doubling the budgets of
NSF, NIST, and Energy Office of Science over either seven or ten
years, and “Gathering Storm” called for an annual 10 percent in-
crease in basic research funding for physical science and math and
engineering. Including the proposed 2012 budget, but excluding one
timie stimulus funding, how close are we to being on track to these
goals?

Dr. HOLDREN. We are certainly not there in the Continuing Ap-
propriations Act for 2011, and the only way we could get back on
track on those projectories would be if the President’s 2012 budget
were approved by the Congress, but that would get us—if the 2012
budget were approved that would get us back on this sort of trajec-
}ory that you are describing and that American COMPETES called
or.

Mr. WoLF. Well, I don’t know what our allocation is going to be.
I certainly will do everything I can, and I think Mr. Fattah feels
the same way. I think you are back to that issue of hopefully—and
I know this is not your responsibility, the President will deal with
this whole entitlement issue—tieing the entitlement issue onto the
debt limit, and then I think it would free up a lot of additional rev-
enue.

Dr. HOLDREN. Uh-huh.

Mr. WoLF. If you looked at the tax package that passed, the
White House said this was an example of Republicans and Demo-
crats working together. I voted against the tax package. There was
a cut in the payroll tax which will cost $112 billion for one year.
Can you imagine what $112 billion spent wisely could have done?
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Instead we give a break to Jimmy Buffett, a break to Warren
Buffett, and we basically hit these programs really hard. So I don’t
know what the allocations will be.

The “Gathering Storm” report also calls for OSTP to set up an
office to oversee improvements to the Nation’s research infrastruc-
ture. Have you established this office? And what kind of strategy
are you pursuing to ensure the aging research facilities get the up-
grades needed to keep them functional and relevant?

Dr. HOLDREN. Well, that is both a function of the science com-
mittee and the National Science and Technology Council, which is
also chaired by Dr. Wieman and it is always the focus of studying
PCAST as initiated.

Mr. WoLF. So would the PCAST cut have any impact on this?

Dr. HOLDREN. I hope not.

Mr. WOLF. So maybe. Maybe?

Dr. HOLDREN. We have to look at how we are going to accommo-
date that cut. But again

Mr. WoLF. You would really be upset if we put that money back.

Dr. HOLDREN. I am not sure I am allowed to answer that ques-
tion.

Mr. WoLF. I think there are other questions that we will just
submit for the record. I will go back to Mr. Fattah and Mr. Culber-
son at the end.

Mr. FATTAH. I am prepared to conclude, Mr. Chairman, unless
we are going to go back around.

Mr. WoOLF. No, we won’t.

CYBERSECURITY AT OSTP

Two weeks ago we had a conversation with the NSF director
about balancing the desire to promote public access to research
findings with needs to protect scientific intellectual property and
data critical to American economic and national security interests.

Do you believe we are currently striking the right balance? Or
can you take a look at this?

Dr. HOLDREN. We are taking a look at it, that is another issue
that is in our domain. There is a tension there that will never be
entirely resolved between those two goods. The good of the need to
protect intellectual property and national security information on
the one hand and the need and the value of openness on the other.

I wouldn’t swear to you, sir, that we have the balance exactly
right now, but we are looking at it.

Mr. WoLF. Well, the Chinese are stealing us blind.

Dr. HOLDREN. I hear you on that.

Mr. WoLF. And if we can chat after you go out to the Cyber Cen-
ter, the staff will get in touch with you. I was out there last Thurs-
day and they are stealing us blind.

And keep in mind, a secretary in the Bush Administration had
his computer stripped. They took the same equipment, I believe, to
Beijing that you may have taken.

So we will also ask the bureau to talk to you about that too, but
I think Mr. Culberson is right. There may be a problem.

Dr. HOLDREN. I would be happy to talk to the bureau.

Mr. WoLF. The Chinese stripped my computer here. Have you
had any cyber attacks against your computer?
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Dr. HOLDREN. Not that I am aware of, sir.

Mr. WoLF. You may be one of the only agencies in the govern-
ment that has not.

Dr. HOLDREN. I mean I am not saying there have been no cyber
attacks against OSTP, my understanding is that cyber attacks are
directed all the time at virtually every U.S. agency. I am sure in
that sense there have been attacks against OSTP as well.

I am not aware of any successful ones, and I am not aware of
any cyber attack other than the usual things that come in every
day on my own personal computer.

Mr. WoLF. Well, can you look and see if you believe, since you
are the science advisor, that we have every necessary policy in
place so that agencies such as NASA and NSF and others are doing
everything that they need to do? We would even work it out here
that you look at this in-depth government wide. Obviously the law
enforcement agencies are looking at it, but almost from a different
level than you might look at it. So if you would look at that, I
would appreciate it.

Dr. HOLDREN. I will certainly do it, Mr. Chairman. I do want to
assure you that OSTP is a full participant in the interagency work-
ing group on cyber security at every level from the working level
to the deputy’s level to the principals level in which I participate,
and we do participate with the Director of National Intelligence
and the head of the FBI and all the folks that you were talking
about we are with them all the time talking about the cyber secu-
rity issue, what we can do to increase the protection of U.S. assets
and the protection of U.S. intellectual properties. So this is not a
new issue for me.

Mr. WoLF. I understand.

Okay, do you have anything, Mr. Culberson?

Mr. CULBERSON. I will submit anything else in writing, but just
to say, if I could that just to reiterate, that the scientific commu-
nity has no better friends in Congress than Chairman Wolf and
this committee, and all of us work arm in arm. Mr. Fattah, all of
us. Adam Schiff, my dear good friend who has a daughter about the
same age as ours, in support of the sciences, in support of NASA,
in support of planetary exploration. We have philosophical dis-
agreements in certain areas, obviously, but we are arm in arm in
our commitment to support, to firewall our investment in the basic
sciences and to preserve and protect America’s leadership, and the
world requires a very strong investment by the federal government
in fundamental scientific research, sir, and you can expect strong
support from this committee in that effort.

Dr. HOLDREN. Well, I thank you very much for that, Congress-
man Culberson, I appreciate it, I know it has been true in the past,
and I see that it is going to be true going forward and it is greatly
appreciated by me and by the Administration.

Mr. WOLF. In closing to follow up with what Mr. Culberson said,
I had an event a while back that Norm Augustine attended—you
know Norm Augustine. He made a comment that the 16th century
was the Spanish century. Spain is a great country, but it is no
longer the dominant power. He said the 17th century was the
French century, and we used the French to help us at Yorktown.
They are no longer the dominant power. He said the 19th century
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was the British century. The 20th century, he said, was the Amer-
ican century. And then he left a question out there—will the 21st
century be the American century or the Chinese century?

Not a question, but following up on what Norm Augustine said,
I want the 21st century to be the American century, and we want
to work with you to make sure that it is.

And also on the whole issue of China, I am going to take you at
your word. We are not swearing people in under oath here, but if
there is any activity that you are doing with China where you may
think you are okay, I may not. Please call the Committee and tell
us. Do I have your word?

Dr. HOLDREN. Yes.

Mr. WoLFr. Okay, good, the stenographer can’t pick up a nod of
the head.

Dr. HOLDREN. Yes, Mr. Chairman.

Mr. WoLF. Okay. Then the meeting is adjourned.

Dr. HOLDREN. And thank you.

Mr. WoLF. Thank you very much. Thanks.
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Chairman Frank R. Wolf
Questions for the Record
Office of Science and Technology Policy
Hearing on May 4, 2011

STEM Education

1.Please list each Federal agency involved in STEM education activities and describe that
agency’s unique role in the government-wide effort.

Answer:
Federal funding for STEM education is provided by the following agencies:

Department of Education
National Science Foundation
Department of Agriculture
Department of Commercc
Department of Defense
Department of Energy
Department of Health and Human Services
Department of Homeland Security
Department of the Interior
Department of Transportation
Environmental Protection Agency
o NASA

Since the assets of cach agency are different, their roles are also slightly different. The
role of each agency in STEM education is tightly aligned to the agencies’ overarching
mission. The mission agencies (all but NSF and Department of Education) have two
educational roles. First is to attract and train the specialized workforce necessary for
carrying out the specific mission of the agency, either as agency employees or in private
or public entities that carry out work of direct relevance to the agency mission. The
second role of mission agencies is to utilize their unique assets, such as scientific
findings, STEM expertise, technology, and research facilities to support formal and
informal educational systems that can prepare a diverse, internationally competitive,
and innovative STEM workforce and a STEM-literate society.

The Department of Education (ED) and the National Science Foundation (NSF) provide
the majority of support for STEM education and have different roles from the mission
agencies. NSF has leading roles in basic research and small-scale testing and
dissemination, as well as incorporating the advances from the NSF science and
engineering research directorates into educational materials and dissemination
activities.
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Much of the STEM effort in ED is in programs that target education generally, and
thus they touch on STEM, but their primary focus is not STEM specific. They do
provide substantial financial aid for undergraduate students both in STEM and in K-12
STEM teacher programs, they collect and disseminate data on U.S. STEM education,
and they play the leading role in supporting large scale implementation by working
with the States and multiple school districts.

The NSTC Committee on STEM Education is developing a five-year Federal STEM
education plan that will better identify and coordinate the STEM education assets and
roles of each agency.

2. The America COMPETES Act requires the Director of OSTP to submit a report with each
year’s budget request outlining what’s in the budget for STEM education, discussing
potential areas of duplication and providing progress and implementation updates on ongoing
activities. Is there such a report for the fiscal year 2012 budget? If not, why, and when will
we see the first report?

Answer:

OSTP will submit to Congress the first STEM education report with the 2013 Budget,
and annually thereafter. Section 101 of the America COMPETES Reauthorization Act
0f 2010, enacted in January 2011, requires the establishment of an NSTC Committee on
STEM Education to develop a 5-year STEM education strategic plan. In March, I
established the Committee, and it is currently developing a strategic plan for delivery tc
Congress by the end of 2011. Subsection c of Section 101 requires OSTP to transmit a
report annually to Congress at the time of the President’s budget request describing the
plan above and describing how the budget makes progress toward implementing the
plan. Because the Committee had not been established nor the strategic plan delivered
at the time of the release of the 2012 Budget, there is no STEM education budget report
for the 2012 Budget.

3.To wha textent are our national struggles in STEM education due a lack of effective
implementation of known methods of instruction as opposed to a lack of knowledge about
how to effectively teach STEM material? If there are already many examples of effective
STEM programs, should we be shifting more of our resources from programs that do
theoretical research on STEM education to those that identify and disseminate proven ideas?

Answer:

The answer to this question depends on the gradc level. At the undergraduate level,
while there remain things to be learned, there is a large amount of evidence
demonstrating how to greatly improve the teaching of STEM subjects, and the main
problem is getting implementation of these improved teaching methods. That would
also benefit the training of K-12 STEM teachers by exposing them to more effective
ways to teach and learn STEM.
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At the K-12 level much less is known about how to teach STEM effectively and how to
train teachers to be effective. Advances in learning and education research over the
past 1-2 decades have yielded a greater understanding of how people learn. The
current state of research in science edueation is summarized in the NRC report Taking
Science to School, and offers hope for great improvements. While there are new and
emerging insights about the general principles of effective STEM-education pedagogy
and curriculum, such as encouraging discourse, integrating the teaching of content and
skills, and putting STEM into meaningful contexts, there is still much work to be done
to develop an understanding of how such principles can be translated into effective K-
12 STEM education programs, particularly given the diverse range of school settings
and demographics represented in the United States, and the lack of teacher-preparation
programs that are designed around these principles and ensure their graduates have
mastered them. We know that teachers have a profound effect on the learning of
students, but surprisingly little is known as to exactly what characteristics make a
teacher highly effective. This is a very active area of current research. There is even
less known about how to train a teacher so his/her students achieve greater learning.
Answering these questions is a research priority at NSF, as reflected in the FY12 budget
request. We also need to know more about classroom pedagogy and curricular
materials, particularly on the influence of the surrounding social contexts on the
effectiveness and reproducibility of various approaches, before we will be able to
replicate successful programs. Far too many educational programs that appear to be
highly successful, such as math and science magnet schools, look very different when
one adjusts for the bias in the data due to selection of the particular students and
teachers involved. So when one tries to replicate such programs with a more ¢ypical set
of students and teachers, many, if not all, of the apparent benefits vanish. Research on
instructional practices, curricula, and assessments for use in K-12 math and science
classrooms has been an ongoing focus of research at ED through the research programs
and R&D centers in the Institute of Education Sciences (IES). In these research
programs, researchers are required to test the impact of these interventions in typical
schools and under conditions of routine practice to better ensure they are applicable to
a broad range of schools.

NASA Exploration

4 NASA is fina lizing an implementation plan for the newly authorized exploration program.
This plan will include a final decision on vehicle designs and acquisition options. If NASA
decides to dramatically change the reference vehicle design or the acquisition strategy for the
crew vehicle and the launch system, what will be the impacts on NASA’s ability to deploy a
new system in a timely manner? What will be the impacts on the industrial base that has been
involved in the exploration program to date?
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Answer:

NASA is currently conducting an in-depth analysis of options for how best to
implement the newly authorized exploration program, using as its reference design a
launch vehicle and crew capsule configuration described to the Congress in an interim
report this past January. That reference design assumes the use of Ares [ and Shuttle-
derived technology for a heavy lift launch vehicle and the Orion capsule as the Multi-
Purpose Crew Vehicle, consistent with the provisions of the 2010 NASA Authorization
Act. NASA continues to examine alternative designs to validate and/or challenge those
concepts. Such due diligence aims to ensure that the final vehicle choices will be the
best value for the taxpayer with respect to cost, risk, schedule, performance and
impacts to critical NASA and industrial skills and capabilities. Further details about
NASA’s analysis and final decisions about a path forward for SLS and MPCYV will be
provided to Congress in a report to Congress in the late spring/summer time frame.

Duplication Between NASA and NOAA Earth Science Missions

5.Doy ou believe there is any programmatic duplication between NASA and NOAA in the area
of earth science?

Answer:

No. As called for by the National Aeronautics and Space Administration Authorization
Act of 2008 (P.L. 110-422), GAO examined whether NASA programs duplicated those
of other agencies. In their 2009 report (GAO 10-87R), the conclusion for Earth Science
was that there was “no duplication found in areas we reviewed.” The report went on to
state that “NASA provides a unique role in Earth Science that is leveraged by other
fedcral agencies.”

6.Eve nif any specific activities aren’t being duplicated, NASA and NOAA have a number of
shared research interests, including atmospheric composition, climate and weather variability
and water cycles. If both agencies are doing work in these areas, do you believe that they
have the work divided between them in a way that maximizes efficiency and effectiveness?

Answer:
Yes. In order to maximize efficiency and effectiveness, NASA and NOAA coordinate
their weather and climate activities via:

o regular meetings between NASA’s Earth Science Division and NOAA’s National
Environmental Satellite Data and Information Services (NESDIS) office,
including research to operations transition plans;

o the U.S. Global Change Research Program (NASA and NOAA are two of the 13
agencies involved, and both hold leadership positions on the USGCRP
Executive);

o NASA’s Joint Agency Satellite Division oversees NASA efforts to develop and
taunch NOAA’s satellites on a reimbursable basis.
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In addition to the GAO report mentioned in the response to question 5, we can have
confidence that NASA’s science efforts are not duplicative with the efforts of other
agencies for at Icast a few other reasons. :

o First, NASA Administrator Bolden and his pcrsonnel are continually engaged
with NOAA and other agencies, communicating their plans and coordinating
their activities. OSTP, and other parts of the Executive Office of the President,
are equally engaged to make sure we arc not duplicating our efforts.

© Second, a recent NRC report on interagency collaborations in the Space and
Earth sciences noted that, while there are always difficulties, the NASA-NOAA
relationship is one where there are “distinct, but complementary” roles. The
2010 rcport is titled “Assessment of Impediments to Interagency Collaboration on
Space and Earth Science Missions.”

o Third, several formal Executive and Congressionally mandated organizations
and forums coordinate among the agencies and serve to avoid duplication. In the
casc of NASA and NOAA, these include:

o the Office of the Federal Coordinator for Meteorological Services and
Supporting Research;

o the NASA-NOAA Joint Working Group (formally the NASA-NOAA
Quarterly Roundtable from scction 306 of the 2005 NASA Authorization
Act);

o the Joint Center for Satellite Data Assimilation;

o the Interagency Working Group for Airborne Data and
Telecommunication Systems; and

o the U.S. Weather Research Program.

7.W  hat do you see as the major implications of devolving some of NASA’s earth science
programs to NOAA? How would this impact budget planning, staffing or relationships with
the research community?

Answer:

Design, development, and implementation of precision, cutting-edge scientific space
systems is a complex activity requiring effective, efficient collaboration among many
highly skilled and experienced experts. NASA has the best space technology engineers
in the Nation, and arguably, in the world. This NASA know-how is essential for
conducting Earth Science from space. Though NOAA and USGS have built strong
capabilities to operate satellites after they are launched into orbit and activated, NASA
remains very much in the lead for space systems devclopment and for advancing the
broad sweep of Earth Scicnce activities from space. If NASA loses its Earth Science
mission, the Nation would lose its ability to observe the Earth from space.

There are many commonalities among the skills and processes needed for the design
and development of scientific spacecraft to serve different disciplines. Our nation’s
space-based scientific research activities span the disciplines of astrophysics planetary
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science, heliophysics, and Earth science. NASA’s major satellite-mission development
centers work in all four of these science areas, allowing efficient synergies,
communications of “lessons learned” and common proeedures, and rapid cross-
discipline deployment of expert personnel.

Managing Through the End of the Stimulus Bill

8.The Administration strongly supported the inclusion of significant science funding in the
stimulus bill, but the expiration of those temporary funds has researchers facing a feast-or-
famine situation as stimulus-funded activities come to a close. What is the Administration
doing to help agencies manage this stimulus-caused funding cliff?
Answer:

The Administration is taking a number of actions to help Fedcral agencies and the
science community adjust to the expiration of Recovery Act funding. From enactment
of the Recovery Act in February 2009, OSTP and other White House offices have
helped agencies to design their Recovery Act spending plans to maximize immediate
economic payoffs while still managing for long-term stability. We have helped NSF and
other agencies, for example, construct a mix of 2, 3, 4, and in some cases 5-year
research grants so that Recovery Act-funded research projects do not all end at the
same time. We have helped Federal science agencies invest in research infrastructure
and instrumentation to build research capabilities and to provide immediate economic
benefit without incurring long-term research funding obligations. We have helped
Federal science agencies invest in targeted graduate research fellowships, first-time
investigator grants, trainecships, and enhanced postdoc support to sustain economically
vulnerable members of the U.S. science and engineering community during difficult
times. These measures have all helped to make the transition to the post-Recovery Act
era more manageable for research institutions and researchers. To manage better the
transition still looming before the U.S. rescarch community, the 2012 Budget proposes a
robust, fiscally responsible Federal investment in research. If enacted, targeted
increases in funding for key science agencies including NSF, NIH, DOD, and DOE will
help to increase the competitive opportunities for researchers transitioning from
Recovery Act research projects to regular research projects.

9.W hat do you believe is the impact on the American scientific community of these major up
and down swings in available research funding?

Answer:

With over $787 billion in funding, the American Recovery and Reinvestment Act is one
of the single boldest and largest investments in the U.S. economy in the nation’s history.
The Recovery Act’s design was three-fold: to rescue a rapidly deteriorating economy;
put the country on a path to recovery by putting Americans baek to work quickly; and
reinvest in the country’s long-term economic future, building a foundation for a new,
more robust, and more competitive American economy. Within the reinvestment
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spending of the Recovery Act, over $100 billion has been invested in innovative and
transformative programs, including more than $18 billion for research and
development (R&D). The American scientific community responded heroically with
groundbrcaking research proposals for projects that are now pushing forward the
frontiers of our knowledge. To give just one example, because of Recovery Act funding
the number of complete human genomes anticipated to be sequenced in the next few
years is expected to dwarf, by 50 times or so, the number of complete human genomes
that have been sequenced to date.

Of course, in more ideal economic conditions it would be better for Federal research
funding to be smooth and predictable rathcr than up and down. But in response to the
greatest economic crisis since the Great Depression, the Recovery Act was a one-time
stimulus in which the scientific community played its part. Recovery Act investments,
from the beginning, were understood by the scientific community as one-time
investments to respond to an economic downturn that affected universities and other
research institutions, the employment prospects of science and engineering graduate
students, and the local economies surrounding major research institutions. Recovery
Act research funding advanced the state of our knowledge, aided in the economic
recovery, and ameliorated difficult short-term conditions. With the economic recovery
fragile but nevertheless well under way, the U.S. scientific community and Federal
science agencies are transitioning to a more normal environment in which sustained,
predictable Federal investments in research are needed. The 2012 Budget is consistent
with a long-term vision for Federal investments in research as articulated by the
President in his April 2009 National Academy of Sciences speech, his President’s Plan
for Science and Innovation of a long-term doubling path for key science agencies, and
the America COMPETES Reauthorization Act of 2010.

Dissemination of Research Data

. Under section 103 of the America COMPETES Act, OSTP is supposed to be leading an

interagency committee tasked with coordinating agency policies on the dissemination and
maintenance of research data. What is OSTP’s plan for implementing this section, including
dates by which OSTP will report conclusions or recommendations to the Congress?

Answer;

The Interagency Working Group on Digital Data of the National Science and
Technology Council’s Committee on Science is addressing the scientific data
preservation, dissemination, and interoperability issues raised in section 103 of the
America COMPETES Reauthorization Act. A report to Congress will be provided
within the 12 month timeline specified in the Aet.
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Do you expect this committee to produce a single, uniform, government-wide policy on
access to data?

Answer:

The membership of the Interagency Working Group on Digital Data, with participants
from more than 20 Federal departments and offices, is designed to ensure the full
spectrum of agency, science, technology, community of practice, and other needs are
represented in designing comprehensive solutions. The Working Group is tasked with
developing fundamental policy prineiples that can be applied government-widc while
supporting the legitimate need for interoperable standards appropriate to varying
science contexts and differing data types and uses.

Wireless Innovation Fund

. The fiscal year 2012 budget includes proposed mandatory spending for wireless technology

research and development at Federal science and technology agencies, This spending is
funded by a reallocation of Federal and commercial spectrum bands over the next 10 years,
but that reallocation (and, therefore, the revenue) is dependent on future statutory authority.
When does the Administration anticipate sending such a legislative proposal to the Congress"

Answer:

There are currently a number of bills pending in Congress that support aspects of the
President’s Wireless Imitiative,. We look forward to working with Congress as
legislation proceeds in order to address the Administration’s priorities.

The wireless R&D portion of the spectrum revenue totals $3 billion. Who decided how this
$3 billion would be distributed between various Federal programs?

Answer;

A world-leading wircless network will be a critical platform for driving future
American economic growth and the competitiveness of American businesscs and
workers. Substantial innovation is required to achicve this vision and overcome key
challenges. The President’s Council of Advisors on Science and Teehnology (PCAST)
recently identified key enabling technologies that arc likely to form the direction of
“5G” networks, including security, reliability, interoperability, analytic, and spectrum-
sharing technologies, and recommended an additional $1 billion investment a year in
networking and & IT R&D, more broadly. These R&D investments envisioned are an
important input to enabling the nationwide, interoperable wireless broadband network
for public safety to achieve its desired attributes of safety, security, and resiliency,

In addition, wireless R&D is important for advances for the efficient use of spectrum in
the commercial and public sectors as outlined in the Presidential Memorandum on
Unleashing the Wireless Broadband Revolution. That document emphasized the
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importance of agency collaboration in research and development for emerging wireless
technologies to explore innovative approaches to spectrum-sharing. It is also important
to develop technologies to test and demonstrate authentication and strategies for
enabling trusted infrastructure, such as those called for in the President’s
Cybersecurity Review. With these priorities and the current state of technological
development in mind, the Administration identified agencies and programs that would
be best suited for promoting the development and use of such technologies and
requested funding for these programs as part of the Wireless Innovation (WIN) Fund in
the FY 2012 Budget.

International Coordination and Cooperation

You testified that a legal determination was made within the Administration that language
from section 1340 of the fiscal year 2011 appropriations bill prohibiting bilateral
coordination and cooperation between OSTP and China or a Chinese owned company could
not be read to inhibit the President’s constitutional authority to conduct foreign relations.
Please submit a copy of this legal opinion.

. Answer;

After careful consideration, including consultation with the Department of Justice, it
has been determined that, with respect to OSTP, certain applications of Section 1340 of
the Department of Defense and Full-Year Continuing Appropriations Act of 2011, Pub.
L. No. 112-10, would infringe upon the President’s constitutional authority to conduct
foreign diplomacy. Attached is a copy of the recent letter that formally notified the
Congress of this determination.

. You appeared before the subcommittee on May 4. On May 5, you submitted a notification

that you would be participating in a series of meetings with Chinese officials on May 6-10
pursuant to the U.S.-China Strategic and Economic Dialogue and the U.S.-China Innovation
Policy Dialogue. When did you first know that you would be participating in these meetings?
If you were planning to participate at the time of the subcommittee’s hearing, why didn’t you
inform the subcommittee when you were specifically asked about compliance with section
13407

Answer:

I have been planning to participate in these meetings since 2010, though I did not know
the exact date of the meetings at that time. This is one in a long series of meetings with
Chinese officials that have been ongoing. President Barack Obama and President Hu
Jintao established a Strategic and Economic Dialogue during their first meeting in
April 2009. 1 was prepared to discuss these meetings with the members of the
subcommittee at the hearing, but I was not asked at that time whether any relevant
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502

May 16,2011

The Honorable John A. Boehner
Speaker

U.S. House of Representatives
Washington, DC 20515

Re: Section 1340 of the Department of Defense and Full-Year Continuing Appropriations
Actof 2011

Dear Mr. Speaker:

After careful consideration, including consultation with the Department of Justice, it has been
determined that, with respect to OSTP, certain applications of Section 1340 of the Department of
Defense and Full-Year Continuing Appropriations Act of 2011, 112 P.L. 10, infringe upon the
President’s exclusive constitutional authority over diplomatic relations. In particular, Section
1340 interferes with the exercise of authority delegated to OSTP by the President to carry out the
President’s objectives in international diplomatic negotiations and discussions. OSTP will
therefore refrain from applying the restrictions of Section 1340 when those restrictions
impermissibly constrain the President’s exercise of his constitutional authority over diplomatic
relations. Consistent with the requirements of 28 U.S.C. § 530D, I am writing to advise you of
this determination and to inform you of the steps OSTP will take to implement that
determination.

In OSTP’s organic statute, Congress specified that the OSTP Director shall assess and advise on
policies for international cooperation in science and technology and identify areas in which
science and technology can be used effectively in addressing national and international
problems. Science and technology cooperation provides a powerful lever with which the United
States can work to achieve important U.S. goals, including opening China to U.S. exports and
improving Chinese respect for international intellectual property laws. The constraints that
Section 1340 places on OSTP would impair US coordination with China on science and
technology matters of critical importance, including preventing pandemics, the development of
clean energy, reducing reliance on foreign oil and its impact on gas prices, and nuclear reactor
safety.

The President designated OSTP as his agent to conduct certain diplomatic negotiations and
discussions with China, including negotiations and discussions in support of the U.S.-China
Agreement on Cooperation in Science and Technology. The President may also designate OSTP
to represent him in other diplomatic discussions with China in the future. To the extent that
Section 1340 restricts such activities, it impermissibly interferes with the President’s exclusive
constitutional authority to determine the time, place, manner, and content of diplomatic
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communications and to select the agents who will represent the President in diplomatic
interactions with foreign nations. Congress cannot use its appropriations power to infringe upon
the President’s exclusive constitutional authority in this area,” Accordingly, and consistent with
past Executive Branch practice, OSTP will not apply this provision where doing so would
encroach upon the President’s exclusive constitutional authority over international diplomacy.
OSTP began implementing this determination on April 15, 2011. As OSTP Director, I am the
officer responsible for implementing this determination. Please do not hesitate to contact me if
you have any questions.

Sincerely yours,

John P, Holdren

Assistant to the President for Science and Technology
and Director, Office of Science and Technology Policy

cc:  The Honorable Harry Reid, Senate Majority Leader
The Honorable Mitch McConnell, Senate Minority Leader
The Honorable Eric Cantor, Majority Leader
The Honorable Nancy Pelosi, Minority Leader
The Honorable Lamar Smith, Chairman, Committee on the Judiciary
The Honorable John Conyers, Jr., Ranking Minority Member, Committee on the
Judiciary
The Honorable Patrick Leahy, Chairman, Senate Committee on the Judiciary
The Honorable Frank Wolf, Chairman, House Appropriations Subcommittee on
Commerce, Science and Justice
The Honorable Chaka Fattah, Ranking Member, House Appropriations Subcommittee on
Commerce, Science and Justice
Kerry Kircher, House General Counsel
Morgan J. Frankel, Senate Legal Counsel

! See, e.g., Memorandum Opinion for the Acting Legal Adviser, Department of State, from David J. Barron, Acting
Assistant Attorney General, Office of Legal Counsel, Re: Constitutionality of Section 7054 of the Fiscal Year 2009
Foreign Appropriations Act (June 1, 2009) (“Section 7054 Opinion™), available at
www.justice.gov/olc/opinions.htm; Statement on Signing Legislation to Locate and Secure the Return of Zachary
Baumel, a United States Citizen, and Other Israeli Soldiers Missing in Action, 35 Weekly Comp. Pres. Doc. 2305
(Nov. 8, 1999); Issues Raised by Provisions Directing Issuance of Official or Diplomatic Passports, 16 Op. O.L.C.
18, 21 (1992) (“Diplomatic Passports™).

¥ See, e.g., Section 7054 Opinion at 10-12; Diplomatic Passports, 16 Op. O.L.C. at 29.
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activities were scheduled. The subcommittee did ask me to keep it informed when ¥ was
doing anything with regard to China.

In response to that request and to show good faith, I immediately submitted a written
notice to the committee Chair and the Ranking Member the day after the hearing, 1
explained that, under the auspices of the U.S.-China Strategic and Economic Dialogue
and the US-China Innovation Policy Dialogue that I co-chair within it, I would lead and
participate in a series of meetings with Chinese officials. These meetings were aimed at
ensuring that American companies competing in China’s market have the same rights
as Chincse companies. I would also participate in discussions with the lead Chinese
climate-change negotiator aimed at improving the Chinese stance in international
climate negotiations. Finally, I would serve as the US lead in discussions about whether
to expand US-Chinese cooperation on avoiding and mitigating nuclear-reactor
accidents. I explained that I was undertaking these activities pursuant to the
President’s constitutional authority to conduct foreign diplomacy. Consistent with
section 1340 of the Department of Defense and Full-Year Continuing Appropriations
Act, 2011, Pub. L. No. 112-10, 125 Stat. 38, I explained that I would not engage in any
activity that went beyond the President’s constitutional authority to conduct foreign
diplomacy.

. Please provide an estimate of OSTP’s costs to participate in the May 6-10 meetings. This

estimate should include staff time, space and any other categories of relevant expenses.
Answer:

OSTP’s estimated incremental and allocated costs to participate in the May 6-10
meetings total approximately $3,500. The total incremental cost of the meeting was
$1,000, expended for a dinner honoring foreign dignitaries who were involved in
activities related to the Exeeutive Office of the President’s mission, specifically my work
in support of the Strategie and Economic Dialogue. Allocated staff costs for these
meetings, including planning and attending these events, is estimated at approximately
$2,500.

. What “foreign diplomacy™ activities did you engage in during the May 6-10 meetings that

could not have been conducted effectively by the Department of State or other agencies not
operating under the section 1340 restrictions?

Answer:

OSTP is the agent assigned to conduct diplomatic negotiations and discussions with
China in support of the U.S.-China Agreement on Cooperation in Science and
Technology. Science and technology cooperation provides a powerful lever with which
the United States can work to achieve important U.S. goals, including opening China to
U.S. exports and improving Chinese respect for international intellectual property laws,
The constraints that Section 1340 places on OSTP would impair US coordination and
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negotiation with China on science and technology matters of critical importance,
including preventing pandemics, the development of clean energy, reducing reliance on
foreign oil and its impact on gas prices, and nuclear reactor safety. To the extent that
section 1340 restricts such activities, it interferes with the President’s exclusive
authority to determine the time, place, manner, and content of diplomatic
communications and to select the agents who will represent the President in diplomatic
interactions with foreign nations.

. What is the current status of the Administration’s consideration of the European Union Code

of Conduct for Outer Space Activities?
Answer:

Safe, responsible, and peaceful behavior is a cornerstone of U.S. activities in space and
is clearly noted as a priority in the President’s National Space Policy (released in June
2010). The United States is continuing to consult with the European Union on its
proposal for an international “Code of Conduct for Quter Space Activities,” which is
one approach to promoting responsible and peaceful behavior. The Administration is
committed to keeping the Congress informed as it considers the EU Code.
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Ranking Member Chaka Fattah

Questions for the Record
Office of Science and Technology Policy
Hearing on May 4, 2011

1.The PCAST report on K-12 STEM education focuses on the need for a strategic approach
to improving Federal STEM education activities, and on the importance of improved
coordination among Federal agencies, particularly the Department of Education and the
National Science Foundation. In what ways are NSF and the Department of Education
taking steps to improve their coordination on federal STEM education activities?

Answer:

With encouragement from OSTP and OMB, NSF and the Department of Education
are currently engaged in discussions on how to better align program criteria,
proposal-solicitation language, and othcr clements to ensure better coordination of
efforts. This is related to the larger effort to produce a strategic plan for STEM
education across the federal government that will better coordinate all federal
STEM education programs, as called for in the America COMPETES
Reauthorization Act of 2010.

The new Committee on STEM Education is in the process of formulating this 5-year
strategic plan. The cochairs for the NSTC strategic planning task force are from
NSF and Department of Education respectively, and they are deeply involved in
working through the issue of how their two agencies can work together most
effectively, as well as how best to coordinate and support the STEM education work
being carried out in the other agencies.

2.W hat should be the respective roles of NSF and the Department of Education to make
sure they complement one another but do not overlap?

Answer:

While many specifies will emerge from the current strategic planning process, it is
anticipated that NSF will take the leading role in basic research and smali scale
testing and dissemination, as well as incorporating the advances from the NSF
science and engineering research direetorates into educational materials. The
Department of Education will play the leading role in supporting large-scale
implementation by working with the States and multiple sehool districts. To work
effectively, this division of effort will require coordination as to the “hand-off
process”, with NSF programs making sure they have suitable development and
evidence standards so that successful interventions meet the criteria for ED large-
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scale implementation. There are currently joint discussions underway to work out
suitable consistent criteria that will achieve these goals.

In addition, ED provides substantial financial aid for undergraduate students both
in STEM and in K-12 STEM teacher programs and they collect and disseminate
data on U.S. STEM education.

3.W hat kind of assessments and performance metrics should NSF and the Department of
Education have in place so that we can see whether the Administration’s STEM
education strategy is really working?

Answer:

Coming up with metrics that are both useful for evaluating and guiding strategy
and practical to implement is difficult but very important. Deciding on suitable
performance metrics and ensuring they are used is a high priority of the NSTC
strategic planning process that is currently underway. One metric that is already
agrecd upon is that all the various federal STEM education activities should have
rigorous evaluation of their individual outcomes.

4.How long will it take before we know if we are on the right track?

Answer:

In a system as large and complex as STEM education, there are no quick or easy
fixes. The strategic plan will not be completed in time to have much impact on the
FY13 budget, but should be reflected in the FY14 President’s budget. In terms of
improved coordination and evaluation of current federal STEM education
programs there should be changes evident by the middle of 2012, with a few years
after that needed before we start seeing improvements in the outcomes of particular

concern, student learning in STEM, and the number of students going into STEM
fields.

5.Reg arding the NOAA budget for Procurement, Acquisition, and Construction, the fiscal
year 2011 budget requested $2,184,091,000, an increase of $825.7 million over fiscal
year 2010. The vast majority of the fiscal year 2011 request was geared toward NOAA’s
weather satellite program. However, the final enacted appropriation for this account was
$23 million below the fiscal ycar 2010 level. If NOAA were to be provided a similar
level of funding for fiscal year 2012, rather than the $717.4 million increase that is being

requested, how would this affect NOAA's weather forecasting capabilities and the public
at large?
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Answer:

The President’s FY2012 Budget request contains $1.070 billion for NOAA to
continue to acquire the Joint Polar Satellite System (JPSS). At this funding level,
NOAA and NASA will continue JPSS development as outlined in the
Administration’s February 1, 2010 decision to restructure the National Polar-
orbiting Operational Satellite System (NPOESS).

If NOAA is kept at the 2010 funding level of $382.2 million for FY2011 and FY2012,
the launch date of JPSS-1 would be significantly delayed, and the U.S. would
experience a gap in the critical data needed in the afternoon orbit to support
national weather forecasting needs. Dr. Lubchenco at NOAA and Administrator
Bolden at NASA have reiterated the importance of implementing the restructured
JPSS program and have said that the JPSS program could not be developed in time
to provide uninterrupted data continuity at level funding of $382.2 million.

Any gap would cause the degradation of all weather foreeasts later this decade,
resulting in forecasts that will incorrectly predict the magnitude of storms
compared to current eapability. According to NOAA, over 90% of the data the
National Weather Service (NWS) uses in weather forecast models for 2 to 10 day
forecasts comes from polar-orbiting satellites.

If no polar-orbiting data had been available for the February 2010 East Coast
“Snowmageddon” storm, the weather models would have under-forecasted the
snowfall aceumulation in the Mid-Atlantic by at least 10 inches, and the 5 to 7 day
maximum snow forecast would have been displaced by 200-300 miles or not
predicted at all. The resulting prediction errors (up to 50%) would have had
enormous consequences. In the recent Mid-west severe storm and flood events, the
early warning provided days in advanec would not have been possible without this
critical data.

During the April 25 to April 28, 2011 storms in Alabama and the southern U.S,, the
National Weather Service forecast offices and the Storm Prediction Center used
data from polar-orbiting satellites and other weather forecasting tools to provide
specific forecast outlooks that warned of the potential for hazardous weather up to
four days in advance of these deadly storms. While ground-based Doppler radar
assists in detecting and tracking individual tornadoes, the weather forecast models
that utilize polar satellite data provide advance notice of conditions capable of
spawning severe tornadic activity. This advance warning allowed local officials te
ensure staffing was in place and that storm damage mitigation measures (e.g.,
shelters, sand bags, etc.) were prepared; these measures likely prevented an even
greater loss of life.
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6.NASA ha s partnered with NOAA for many years on the weather satellite program, with
NASA providing particular expertise in the areas of satellite acquisitions and
procurement management. Are there segments of that program currently handled by
NOAA that could perhaps be done more efficiently by NASA?

Answer:

The NOAA/NASA partnership is successful because it integrates the strengths of
each agency. NOAA does not attempt to duplicate NASA’s expertise. Rather, NOAA
partners with NASA to capitalize on NASA’s strength in space systems acquisition.
NOAA commits its efforts to satellite operations and the development of weather,
climate, oceans and coastal products and services to meet the needs of the
operational communities it serves.

Together, NOAA and NASA have, for over 40 years, successfully partnered to
develop NOAA'’s legacy polar and geostationary satellite series to accomplish this
endeavor. Non-duplication of effort was recently confirmed by GAO in its October
2009 report. GAQ’s in-depth review of NASA’s Earth Science projects related to
climate and weather research found no duplication of effort with other federal
agencies (GAO-10-87R).

7.Could NASA help m ake the overall weather satellite effort more effective by taking a
greater role on the operations side?

Answer:

The current synergy within NOAA’s National Environmental Satellite and
Information Service (NESDIS), as the satellite data provider to meet the weather
forecasting requirements of the NWS, works well.

The relationship between NOAA and its users of weather products and services is
well suited to meet the diverse user needs from other Federal, State, and local
governments, the private sector and the public. The level of interaction between the
operational weather provider and user requires significant attention which the NWS
has developed over its 140 year history, and NESDIS’ nearly 50 years of developing
and managing the Nation’s operational weather satellite program.

As the President’s Science Advisor, I am in frequent discussion with NOAA and
NASA, urging them to continue to build on the cooperative partnership that these
two important agencies share. By having NASA work closely with NOAA to identify
and devote resources to address some of the Earth-observing needs that could
improve NOAA’s operational readiness, it will also build and enhance the Nation’s
scientific leadership in the area of Earth observations.
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8.Ar e there any opportunities to achieve savings and efficiencies in the weather satellite

program by eliminating areas of duplication?
Answer:

The Administration’s decision to restructure the NPOESS program was intended to
take maximum advantage of the relative strengths of cach of the agencies involved
as well as minimizing redundancy. The future NOAA and DoD satellite systems will
retain the common ground operations and data, thus making most efficient use of
the hardware and operations being developed.

9.The f inal fiscal year 2011 Appropriations Act includes a provision prohibiting funds in

the Act from being used to implement, establish, or create a Climate Service at NOAA,
How would the activities carried out by a Climate Service differ from NOAA’s current
activities and what are the benefits of establishing a Climate Service?

Answer:

The Climate Service is a proposal to reorganize NOAA’s existing work to make it
better, more efficient, and more capable of responding to constituent needs for
information on climate. As NOAA has stated in its 2012 Budget, it is a budget-
neutral reorganization proposal that does not create new programs or new
authorities and is consistent with the recommendations of the National Academy of
Public Administration study requested by this subcommittee on how NOAA should
be better organized to deliver reliable, well-organized, and timely information on
climate to a variety of stakeholders.

. The NASA Authorization Act of 2010 directs NASA to develop a space-launch system

and crew vehicle for missions to near-Earth orbit and regions of space beyond low-Earth
orbit utilizing existing contracts, investments, workforce, industrial base, and capabilities
from the Space Shuttle, Orion, and Ares 1 projects to the extent practicable. Are there
any proscriptive requirements of the Authorization Act that could result in additional
costs or delays to NASA’s deep space efforts?

Answer:

The Act presents NASA with the challenge of developing the next-generation Space
Launch System and exploration Multi-Purpose Crew Vehicle that meets the
funding, schedule and other goals outlined in the Act. NASA is conducting its
analysis of design and acquisition approaches for implementing these programs, and
NASA is working to develop the data to address how the Act’s guidance will impact
cost and schedule. Regardless of this point, NASA has made clear that it is
committed to performing this task and meeting the challenge to the best of its
abilities, given available budgets and the many other needs the agency is facing in
human spaceflight.
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Are there any requirements of the Authorization Act that, from an engineering point of
view, are counterproductive to the overall effort to transport astronauts beyond low-Earth
orbit?

Answer:

To my knowledge the performance targets and mission objectives reflected in the
2010 NASA Authorization Act are reasonable and appropriate for human space
exploration beyond low-Earth orbit. However, for a more detailed response, I must
refer you to Administrator Bolden and his team at NASA, who are examining
various design and acquisition options for implementing the program described in
the Act.

The Administration’s fiscal year 2012 budget request includes just over $1 billion for
NASA Space Technology, an increase of nearly $700 million above the comparable
fiscal year 2010 amount. In a time of tight budgets, how and when will the public see the
benefits of this large funding increase, particularly since human travel to deep space is
still a great many years away?

Answer:

For several decades NASA—and a variety of external advisory bodies to NASA—
have studied concepts and methods for human space exploration beyond Earth’s
orbit. These studies have led to a clear consensus opinion in the space community,
expressed most recently by the Augustine Committee in 2009, that in order for
future human spaceflight programs to be affordable and sustainable, our space
program must reverse course from decades of under investment in advanced space
technologies. This is why Space Technology was proposed by the President in his
FY 2011 budget request for NASA, and why the program was authorized by the
Congress in the 2010 NASA Authorization Act. We know that never making the
investments to advance technology means we can never evolve past our current
technological boundaries or make meaningful progress in attaining our beyond-
LEO exploration goals.

In FY 2010, the fiscal year you reference as a comparison to the President’s FY 2012
budget request, NASA had mission-specific technology development efforts spread
through multiple accounts. It is important to note that through the FY2012 Space
Technology budget request, NASA essentially is consolidating two of these
congressionally authorized technology development programs into one Space
Technology theme, while requesting certain additional funds to support a range of
technology needs and priorities. The President’s FY 2012 budget represents the
path forward for NASA as broadly outlined by the 2010 NASA Authorization Act. 1
believe when one compares the FY 2012 request for Space Technology, and all of its
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constituent projects and programs, to the 2010 NASA Authorization Act, one will
see that the two resonate closely.

. To what extent might the additional funding requested for Space Technology help to

accelerate the date by which NASA will be able to travel beyond low-earth orbit?
Answer:

1 would refer you to NASA about the specific plans it has for technology
investments, how those investments return new capabilities over time, and how
those new capabilities will make our exploration efforts more affordable,
sustainable, and effective over the long term. However, it has been well-understood
for some time that certain capabilities, such as in-orbit refueling and improved in-
space propulsion, would greatly facilitate our efforts to explore other destinations in
the Solar System, and make these missions more affordable. For example,
development of better methods to store cryogenic propellants while in space could
dramatically reduce both the mass required in low-Earth orbit and the cost of long
duration space missions compared to today’s technologies. As such, I believe that
our nation is long overdue in making the investments necessary to develop such
capabilities if we are to conduct serious exploration beyond Low Earth Orbit.
Moreover, we can be virtually guaranteed that there will be no benefits of this
nature in the foreseeable future if we continue to ignore such technology
investments.

. To what extent will the Space Launch System and Multi-purpose Crew Vehicle

development activities directly benefit from these additional technological development
efforts?

Answer:
I once again must refer you to NASA for information regarding its plans for using

the output of the projeets in the Space Technology program to meet the needs of
other priorities, like the Space Launch System and Multi-Purpose Crew Vehicle.
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Rep. John Culberson
Questions for the Record
Office of Science and Technology Policy
Hearing on May 4, 2011

1.P.L . 112-10 instructs NASA to build the Orion Multipurpose Crew Vehicle and the heavy
lift Space Launch System. For Orion, it provides “not less than $1.2B to continue
existing vehicle development.” To date, we have not seen any evidence that NASA is
moving forward with modifying the Orion contract. What is the status of the Orion
contract? Please provide a timeline for the contract moving forward.

Answer:

It is my understanding that the Orion vehicle development program is considered
applicable to the requirements of the Multi-Purpose Crew Vehicle called for in the
2010 NASA Authorization Act. However, I can only refer you to NASA for
questions regarding the details of any one contract, or how and under what schedule
NASA plans to work with any of its existing contracts to accomplish the goals of the
Act.
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Rep. Tom Graves
Questions for the Record
Office of Science and Technology Policy
Hearing on May 4, 2011

1.0n May 4, 2011, I wrote the attached letter asking you to represent in detail how your
agency would operate with a 25 percent reduction in funds, a 20 percent reduction in
funds and a 10 percent reduction in funds. Will you provide the Committee with a copy
of the reply for the record?

Answer:

Yes. Attached is the reply to your letter.
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WABHINGTON OFFICE:
1113 LONGWORTH HOuSE OFFCE BULOING
WASHINGTON, DC 20515-1009
1202) 225-5211

COMMITTEE ON APPROPRIATIONS
SUBCOMMITTEES:

AcHicuLTURE, RURAL DEVELOPMENT, FOOD AND
DRUG ADMINISTRATION AND RELATED AGENCIES.

COMMERGE, JUSTICE,
SCIENCE AND AFLATED AGENGES

DIETRICT OFFICES:
311 Green STrReeT NW, Stite 307

Financiat SERVICES AND TOM GRAVES Gamesvice, GA 30801

Generm, Goveanment 97TH DISTRICT, GEORGIA 7o 535"159;2
Conqress of the Tnited States
Ibousge of Representatives e
May 4, 2011

hOpitomgraves house. gny

Hon. John P. Hoidren

Office of Science and Technology Policy
Executive Office of the President

725 17" Street NW

Room 5228

Washington D.C. 20502

Dear Dr. Holdren:

I am writing today to request that your agency submit budgets to the Sub-Committee on
Commerce, Justice, Science, and Related Agencies within the Committee on Appropriations that
represent in detail how your agency would operate with a 25 percent reduction in funds, a 20 percent
reduction in funds and a 10 percent reduction in funds.

As you know, as of this writing, we are months away from reaching our debt ceiling of $14.29
trillion. The Congressional Budget Office (CBO) projects that the gross federal debt will increase every
year of the 2011-2020 period, reaching $23.1 trillion in 2020 and costing Americans over $1 trillion in
interest payments alone by 2020,

According to CBO, at the end of the fiscal year of 2008, the debt held by the public was $5.8
tritlion. Since then the public debt has shot to $9 trillion by the end of fiscal year 2010. While the
government experienced lower tax revenues due to the economic recession, the response by the
Administration and Congress to joit the economy with higher federal spending coupled with the past
imbalance between spending and revenues has led to an unsustainable debt.

Our fiscal situation is unacceptable. The responsibility for our debt is shared jointly by Democrat
and Republican Administrations and Congresses of the past and finding solutions must be a bipartisan
endeavor. That is why I am writing to you today to ask that your agency work with Republicans to begin
reigning in spending and start our nation on a fiscally responsible course.

Thank you in advance for your willingness to work with the Sub-Committee on Commerce,
Justice, Science, and Related Agencies on this important issue,

Sincerely,

/

sm

Tom Graves
Member of Congress
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502

May 25, 2011

The Honorable Tom Graves
House of Representatives
1113 Longworth HOB
Washington, DC 20515

Dear Congressman Graves:

Thank you for your recent letter requesting information on how the Office of Science and
Technology Policy (OSTP) would operate under various possible budget-reduction scenarios.
OSTP shares your interest in managing costs wisely and is constantly looking for ways to
improve efficiencies and reduce costs.

Budget reductions on the scale of those you ask about would adversely impact OSTP’s
ability to ensure that the best science and technology are brought to bear to help solve the many
serious challenges facing America today in areas such as health, sustainable energy, advanced
manufacturing, information technology, science and engineering education, and national
security. Further, given the important coordinating role that OSTP plays with regard to public
and private investments in science, technology, and innovation (ST&I) and the amplifying
impact of ST&I on the American economy, reductions in OSTP’s budget can be expected to
adversely affect our Nation’s ongoing efforts to create new industries and build a national
economy for the 21* century.

I look forward to working with Congress on how we can together address our country’s
fiscal situation in a way that maintains a robust science and technology enterprise, generates
jobs, and strengthens our Nation.

Sincerely,

0 Mol

hn P. Holdren
irector
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